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ox  THE  OKIGIN  OF  THE  CENTEAL  NEEVOUS 
SYSTEM  OF  VEETEBEATES. 

BY   W.    H.    GASKELL,    M.D.,    F.E.S. 

Of  the  three  possible  methods — anatomical,  phj^siological, 
and  embryological — of  investigating  the  nature  of  the  inver- 
tebrate nervous  system  from  which  the  vertebrate  sprang, 
the  last  is  in  gTeat  favour  at  the  present  day  partly  because 
it  is  a  novelty  and  partly  because  it  is  considered  to  be  a  fact 
that  ontogeny  reproduces  more  or  less  the  phylogenetic  his- 
tory. If  we  glance  at  the  theories  which  have  been  held 
about  the  origin  of  the  central  nervous  system  we  find  a 
distinct  difference  of  view  corresponding  with  the  incoming 
of  embryological  teaching.  The  older  ideas,  based  on  ana- 
tomical and  physiological  comparisons,  before  the  birth  of 
embryological  conceptions,  pointed  directly  to  the  evolution 
of  the  vertebrate  nervous  system  from  such  invertebrates  as 
the  Arthropoda;  such  comparisons  are  well  exemplified  by 
the  writings  of  Newport  in  the  Phil.  Trans,  of  1884  and 
1843,  and  were  defended  and  extended  by  Leydig  ^  even  as 
lately  as  1864. 

The  newer  school  of  morphologists  have  disregarded  these 
comparisons  and  attempted  to  find  the  origin  of  the  verte- 
brate in  such  forms  as  the  Tunicates,  the  Nemertines,  Bala- 
naglossus,  &c.  The  reason  for  the  change  of  view  has  been 
not  only  the  embryological  evidence  leading  to  the  transmu- 

'  F.  Leydig.,  Ban  des  thierinchcii  Korjtcrs,  Tiibingen.  18G4. 
VOL.    XII,  1 


■2  ON    THE    ORIGIN    OF   THE    CENTR.IL 

tatioii  of  Yertebrata  into  a  f^ronp  of  the  Chordata,  but  also 
the  difticulty  of  reconcihng  the  homologies  which  apparently 
exist  between  the  different  parts  of  the  nervous  system  in 
Vertebrata  and  Arthropoda,  with  the  complete  failure  of  any 
attempt  to  discover  in  the  vertebrate  any  trace  of  an  inver- 
tebrate alimentary  canal  passing  between  the  supra-  and 
infra-oesophageal  ganglia. 

Yet  it  appears  to  me  that  the  resemblances,  both  anatomi- 
cal and  physiological,  between  the  central  nervous  system  of 
Arthropoda  and  Yertebrata,  not  only  as  given  by  Leydig,  but 
as  discovered  since,  are  too  strong  to  be  lightly  disregarded. 

Leydig^  looks  upon  the  vertebrate  brain  as  corresponding 
not  only  to  the  supra-oesophageal  gangha  of  the  Arthropoda, 
l)ut  to  the  supra-  and  infra-  oesophageal  ganglia  taken  to- 
gether, so  that  the  parts  of  the  vertebrate  brain  correspond 
to  the  parts  of  the  invertebrate,  if  we  imagine  that  the  brain 
was  pierced  by  an  oesophagTis  between  the  crura  cerebri. 
With  this  idea  as  groundwork,  he  then  attempts  to  follow  out 
tlie  resemblances  between  the  brains  of  Arthropoda  and  Yer- 
tebrata, in  the  same  manner  as,  but  more  fullv  than,  Trevi- 
ranus,  Newport  and  others  had  already  done,  without 
however  attempting  to  account  for  the  disappearance  of  the 
original  oesophagus ;  he  comes  to  the  following  conclusions. 

In  insects  the  brain  consists  of  a  number  of  swellings,  all 
of  which  are  paired;  the  foremost  pair  are  the  lobes  from 
which  the  antennae  spring — these  are  equivalent  to  the  lobi 
(jlfactorii  of  vertebrates ;  the  next  pair  are  the  main  cerebral 
ganglia,  from  which  the  optic  lobes  can  separate  as  special 
lobes.  The  oesophageal  commissures  are  the  crura  cerebri, 
and  the  infra-oesophageal  ganglia  correspond  to  the  cerebellum 
and  medulla  oblongata,  from  which  arise  the  nerves  for  the 
mouth  parts. 

He  then  asserts  that  not  only  does  this  resemblance  of 
position  exist,  but  also  that  Bergmann  and  Leuckart  are 
wrong  in  considering  the  supra-oesophageal  ganglia  as  struc- 
turally the  same  as  the  lower  ganglia  of  the  ventral  chain ; 
on  tlic  contrary,  the  structure  of  the  nervous  system  becomes 

'  Op.  cit.  p.  183. 
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more  complicated  as  we  pass  from  the  Yentral  chain  of 
ganglia  into  the  infra  -  oesophageal  and  supra  -  oesophageal 
ganglia,  and  in  the  latter  especial  structural  peculiarities 
exist,  so  that  a  structural  difference  exists  between  the  brain 
and  ventral  chain  of  the  Arthropoda,  just  as  between  the 
brain  and  spinal  cord  of  vertebrates. 

Further  ^  he  points  out  that  physiological  as  well  as 
anatomical  resemblances  have  been  shown  to  exist  ;  thus 
he  quotes  Faivre,  who,  working  on  Dytiscus,  says,  if  the 
brain  lobes  are  removed  the  animal  can  walk  and  swim,  but 
the  will  to  move  and  the  power  of  regulating  the  direction 
are  gone.  If  further  the  infra- oesophageal  ganglia  be  re- 
moved as  well,  then  the  animal  can  still  move  all  its  legs 
but  cannot  co-ordinate  or  regulate  its  movements,  so  that 
it  can  no  longer  carry  out  any  proper  walking  or  swimming 
movements. 

According  then  to  Leydig  in  1864,  the  brain  of  the 
arthropod  corresponds  to  that  of  the  vertebrate  in  that 
they  both  consist  of  three  separate  parts  which  correspond 
in  anatomical  position  and  in  physiological  significance. 
They  both  possess  special  paired  ganglioii  masses,  in  the 
absence  of  which  the  will  to  execute  movements  is  lost. 
These  might  in  both  cases  be  called  the  cerebrum  or  fore- 
brain.  They  both  possess  special  paired  ganglion  masses 
connected  with  vision ;  these  might  in  both  cases  be  called 
the  optic  lobes,  if  we  include  in  that  term  the  optic  thalami, 
and  speaking  generally,  this  part  might  be  called  the  mid- 
brain. They  both  possess  special  nerve  structures,  in  the 
absence  of  which  co-ordination  of  movements  for  such  acts 
as  walking  or  swimming  is  no  longer  possible  ;  these  might 
in  both  cases  be  called  the  hind-brain. 

Since  this  time  evidence  has  been  accumulating  to  con- 
firm and  strengthen  the  position  taken  up  l)y  Treviranus, 
Newport,  Leydig  and  others.  Thus  to  give  one  or  two 
examples,  I  would  refer  to  Bellonci's  ^  paper  on  the  brain 
of  Spharoma  serratiun,  where  he  describes  the  supra- 
cesophageal  ganglia  as  consisting  of  a  superior  segment,  a 

'    Op.  clt.  p.  187. 
-  'Archiv.  Ital.  de  Biologic.'  vol.  i.,  ]>.  170.     (See  Fig.  1,  PI.  1.) 
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middle  segment,  and  an  inferior  segment.  The  superior 
segment  constitutes  the  cerebrum  and  may  be  looked  upon 
as  the  cerebral  hemispheres  or  fore-brain ;  the  middle 
segment  gives  origin  to  the  optic  nerves  and  to  the  olfactory 
nerves,  and  may  be  looked  upon  as  the  mid-brain  and  optic 
thalami ;  the  inferior  segment  is  not  strictly  speaking  supra- 
oesophageal,  but  is  situated  on  the  oesophageal  commissures 
and  consists  especially  of  a  ganglion  on  each  commissure 
which  is  the  stomatogastric  ganglion  and  gives  origin  to  the 
nerves  of  the  alimentary  canal  ;  in  addition  the  nerves  of 
the  external  antennae  arise  from  this  region.  Upon  the 
assumption  that  the  crura  cerebri  represent  the  oesophageal 
commissures,  then,  as  I  have  pointed  out  in  my  last  pamper, 
we  may  perhaps  compare  the  stomato-gastric  ganghon  with 
the  cells  of  the  substantia  nigra,  and  may  look  upon  the 
infra-oesophageal  ganglia,  together  with  this  inferior  segment 
of  Bellonci,  as  constituting  the  hind-brain. 

We  see  then  that  not  only  the  more  ancient  but  also 
the  more  modern  researches  indicate  an  anatomical  sepa- 
ration of  the  brain  of  a  crustacean  into  three  parts,  which 
correspond  in  relative  position  to  the  fore-brain,  mid-brain 
with  optic  thalami,  and  hind-brain  of  the  vertebrata. 

From  the  physiological  side  tlie  evidence  is  still  stronger ; 
if  we  take  first  the  fore-brain  or  cerebral  hemispheres  we 
may  use  the  phraseology  of  Hughlings  Jackson  and  speak  of 
them  as  connected  with  the  spinal  cord  nervous  system  by 
a  well-defined  system  of  nerve  tracts  or  commissures  which 
are  extrinsic  to  the  level  of  the  spinal  cord  system  ;  now 
one  of  the  most  striking  peculiarities  of  this  higher  level 
system  is  its  inhibitory  power-  over  the  activity  of  tlie  lowei- 
centres. 

Taking  next  the  second  division,  i.e.,  the  optic  lobes  with 
the  optic  thalannis,  we  see  clearly  that  here  is  the  centre  for 
the  nerves  of  vision,  and  that  also  in  the  past  history  of  the 
vertebrate  there  existed  in  connection  with  that  part  of  the 
optic  thalamus  known  as  the  ganglion  habenula^  an  extra 
visual  organ  of  an  invertebrate  type,  viz.,  the  phieal  eye; 
also  if  llilP  is  right  the  ultimate  origin  of  the  olfactory 
ners'es  is  to  be  found  in  tlie  optic  thalannis. 

'  Ilill  •  I'lnii  of  the  C'cutntI  X.tvous  System.' Ciiiiibriilire,  1SS5. 
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111  tlie  third  place  the  cerebellum  with  the  pons  varolii 
and  the  semi-circular  canals  are  recognised  universally  as 
that  part  of  the  brain  which  is  especially  concerned  in  the 
maintenance  of  the  equilibration  of  the  body  and  in  the 
co-ordination  of  such  complicated  movements  as  walking, 
swimming,  &c. 

Evidence  as  to  the  seat  of  the  corresponding  functions  in 
the  brain  of  Arthropods  is  given  in  a  most  able  paper  by 
Ward  ^  upon  the  brain  of  the  crayfish,  in  which  he  shows 
that  section  of  the  oesophageal  commissures  not  only  removes 
the  power  of  the  will  over  the  movements  of  the  animal,  but 
also  removes  powerful  inhibitory  influences  which  normally 
pass  down  from  the  supra-oesophageal  ganglia  to  the  lower 
centres,  as  is  evidenced  by  the  unceasing  rhythmical  move- 
ment of  the  appendages  after  separation  of  the  supra- 
oesophageal  ganglia.  Such  influences  may  pass  from  the 
superior  segment  of  Bellonci,  which  I  have  compared  to  the 
cerebral  hemispheres,  or  from  the  middle  segment  which 
corresponds  to  the  optic  lobes  and  optic  thalami.  At  present 
we  cannot  separate  these  two  with  respect  to  their  inhibitory 
power.  Physiologically,  then,  the  superior  segment  of 
the  supra-oesophageal  ganglion  corresponds  to  the  cerebral 
hemispheres,  especially  if  we  take  into  account  at  the  same 
time  the  function  of  the  closely-connected  optic  part  of  the 
brain.  So  also  the  middle  segment,  which  gives  rise  to  the 
optic  and  olfactory  nerves,  clearly  corresponds  to  the  optic 
lobes  and  optic  thalami  as  far  as  function  is  concerned. 

Ward's  experiments  also  confirm  Leydig's  view  as  to  the 
functions  of  the  sub-oesophageal  ganglia ;  he  concludes  that 
the  second  or  sub-oesophageal  ganglia  have  functions  so  nearly 
equal  in  importance  to  the  supra-oesophageal  as  to  justify 
Leydig's  comparison  of  the  two  together  with  the  brain  of 
a  vertebrate  pierced  by  an  oesophagus  between  the  crura 
cerebri,  and  he  proves  that  the  sub-oesophageal  ganglia  are 
the  centres  par  excellence  for  co-ordinating  the  movements 
of  the  limbs.  We  see  then  that  Bellonci's  inferior  segment 
together  with  the  sub-oesophageal  ganglia,  correspond  physio- 
logically to  the  region  of  the  cerebellum  and  pons  varolii ; 
'  Ward  JoHrn,  of  I'ltymd,,  vol.  ii. 
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nor  is  this  all,  for  so  close  is  the  parellelism  between  the 
two  that  even  the  curious  part  played  b\'  the  semi-circular 
canals  in  the  maintenance  of  the  equilibrium  of  the  body 
finds  its  counterpart  in  the  functions  of  the  otocysts  of  the 
crustaceans.  This  observation  has  been  made  by  Delage^ 
who  has  found  that  the  removal  of  the  otocysts  at  the  base 
of  the  antennae  in  various  decapods  is  followed  by  distinct 
disturbances  of  equilibration. 

Delage  goes  so  far  as  to  draw  a  direct  comparison  between 
the  otocyst  and  the  membranous  labyrinth  of  the  vertebrate 
ear.  He  says,-  "The  otocysts  represent  in  a  stage  of  im- 
perfect development,  the  membranous  labyrinth  of  the 
vertebrates.  We  see  in  fact  that  in  the  latter  the  semi- 
circular canals  and  cochlea  exist  only  in  the  higher  classes ; 
as  we  descend  in  the  scale  we  see  that  the  cochlea  becomes 
simpler  and  simpler  and  finally  disappears,  while  the  semi- 
circular canals  are  greatly  reduced  in  the  lowest  fishes 
(Myxine).  It  is  therefore  clear  that  in  spite  of  its  complica- 
tion the  membranous  labyrinth  of  the  vertebrates  is  derived 
from  a  single  vesicle  with  smooth  walls,  in  all  respects 
similar  to  an  otocyst ;  a  further  proof  of  this  is  given  by  the 
evidence  of  the  ontogenetic  development  of  that  organ." 

He  then  goes  on  to  say  in  what  way  he  imagines  that  the 
douljle  fmiction  of  the  auditorj'^  organ  may  have  arisen  phy- 
logenetically.  "  The  fmiction  of  the  simple  auditory  vesicle 
of  the  primitive  vertebrate,  like  the  otocyst  of  the  inverte- 
brate, must  have  been  for  the  purpose  of  perceiving  noises 
(bruits),  and  of  regulating  locomotion.  It  would  then 
become  separated  into  two  parts,  each  of  which  was  told  off 
for  one  of  these  functions,  the  saccule  for  the  first,  the  utricle 
for  the  second.  Then  little  by  little  diverticula  would  be 
developed  from  the  central  parts :  the  cochlea  to  perceive 
sounds  (sons),  with  their  qualities  of  pitch  (hauteur)  and 
timbre,  no  longer  mere  noises  differing  from  each  other  only 
in  intensity  ;  and  the  semi-circular  canals,  perhaps  for  the 
puirpose  of  co-ordinating  the  movements  of  the  eyes  with 
those  of  the  head,  so  as  to  get  rid  of  the  visual  illusions, 

'  Deliigf,  '•  Archiv.  clc  Zoolo<;.  cxperinient.  et  gt'noral'>."  vol.  v.  1SS7. 
-  Op.  cit,  p,  *J2. 
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which  are  produced  upon  movements  of  the  head  when  the 
eyes  are  immoveable."^ 

So  far  we  may  sum  up  as  follows  :  the  nervous  systems 
of  the  Crustacea  and  Vertebrata  resemble  each  other  in  the 
following  particulars.  In  both  cases  the  fore  part  of  the 
brain  forms  a  distinct  cerebrum,  removal  of  which  removes 
the  will  power  of  the  animal  and  makes  it  a  more  or  less 
elaborate  reflex  machine.  In  both  cases  this  cerebrum  has 
special  inhibitory  power  over  the  lower  centres.  In  both 
cases  a  special  part  of  the  brain,  in  close  connection  with  the 
cerebrum,  is  set  apart  for  the  origin  of  the  nerves  of  sight  and 
smell.  In  both  cases  this  fore-part  of  the  brain  is  connected 
with  the  hind-part  of  the  brain  by  means  of  commissural 
tracts  known  respectively  as  the  oesophageal  commissures  and 
the  crura  cerebri.  In  both  cases  the  hind-part  of  the  brain 
is  concerned  in  the  maintenance  of  the  equilibrium  of  the 
animal.  In  both  cases  the  auditory  capsule  contains  not 
only  the  organ  of  hearing  but  special  aj)paratus  subservient 
to  the  maintenance  of  the  equilibrium  of  the  animal. 

Further  if  we  consider  those  nervous  elements  which  we 
have  classed  together  as  being  of  the  same  level  as  the 
elements  of  the  spinal  cord,  we  find  in  the  vertebrate,  as  I 
have  pointed  out  previously,-  that  we  are  dealing  with  nerve 
structures  which  form  the  origin  of  a  series  of  segmental 
nerves,  and  also  the  central  inter-segmental  communications 
of  such  neuromeres.  I  will  not  here  give  again  in  detail  the 
arguments  which  I  have  already  used,  to  show  how  the 
segmental  cranial  nerves  are  built  up  on  the  same  plan  as  the 
spinal,  how  the  nerve  cell  groups  in  the  two  regions  corres- 
pond in  position  and  function,  but  will  refer  my  reader  to 
my  two  previous  papers.^  Here  I  will  only  state  the  con- 
clusion to  which  I  have  arrived,  which  is  the  same  as  has 
been  taught  by  Schwalbe  and  others  for  many  a  long  day — 
viz.,  the  spinal  cord,  and  its  continuation  cranialwards,  con- 
stitutes a  well-defined  nervous  system  which  is  formed  by  a 
bilateral  series  of  ganglia,  connected  together  transversely 
and  intersegmentally,  which  give  rise  to  a  series  of  segmental 

'  Op.  cit.  p.  2.3.  -Juvrn.  of  Physiol.,  vol.  10.  p.  13.3. 

■'  Jovrn.  of  PJnjfiiol.,  vols.  7  and  10. 
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nerves,  all  of  which  are  built  up  on  the  same  plan  ;  the  whole 
forms  a  miiform  system  which  is  connected  with  the  system 
of  the  brain,  already  described,  by  a  number  of  well-defined 
commissural  tracts,  described  by  Hughlings  Jackson  as  being 
extrinsic  to  the  level  of  the  spinal  cord. 

Here  then  we  see  a  direct  parallelism  in  both  anatomical 
arrangement  and  subordination  of  function  to  higher  centres, 
between  the  spinal  cord  of  vertebrates  and  the  ventral 
chain  of  ganglia,  in  the  crustacean  with  their  transverse  and 
intersegmental  connections,  and  their  connecting  com- 
missural fibres  with  the  cerebi'al  nervous  system. 

The  parallelism,  according  to  Leydig,  is  still  closer,  for 
he  believes  that  the  segmental  nerves  of  the  crustacean 
show  a  division  at  their  origin  into  two  parts,  corresponding 
to  the  anterior  and  posterior  roots  of  the  vertebrate. 

We  see  then  that  no  difficulty  exists  in  the  comparison 
between  the  nervous  matter  of  the  crustacean  and  that  of 
the  vertebrate  central  nervous  system,  both  in  its  anatomical 
and  physiological  relations. 

Indeed  the  consideration  of  the  phylogenetic  development 
of  the  nervous  system  in  the  Vertebrata  enables  us  to  compare 
in  still  more  minute  detail  than  in  the  sketch  I  have  just 
given  the  nervous  system  of  the  two  classes  ;  at  the  end  of 
this  paper  I  will  point  out  how  tlie  origin  of  the  vertebrate 
nervous  system  from  one  of  a  crustacean  type  not  only 
gives  an  explanation  of  a  lunnber  of  obscure  anatomical 
appearances  in  the  brain  of  the  Vertebrata,  but  at  the  same 
time  helps  to  fix  liomologous  ]-)avts  in  the  two  nervous 
systems. 

I  conclude  then  that  there  is  no  difficulty  in  tracing  up 
tlie  parts  of  tlie  most  higlily  developed  central  nervous  system 
from  a  system  of  an  arthropodan  type.  This  would  doubtless 
have  been  long  since  accomplished  as  the  continuation  of 
Leydig's  work,  but  foi-  tlie  difficulty  of  the  invertebrate 
alimentary  canal. 

Tlie  attempts  which  have  been  made  by  Dohrn  and  others 
to  locate  the  original  mouth  in  the  neighbourhood  of  the 
fourth  ventricle,  and  then  to  pass  the  a}sophagus  through  the 
infundibuluiii  l)y  way  of  the  pituitary  body  into  the  alimentary 
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canal,  and  so  to  make  the  vertebrate  derived  from  an  inver- 
tebrate ancestor,  whose  dorsal  surface  has  become  ventral, 
have  conspicuously  failed,  and  have  indeed  been  given  up 
by  Dohrn  himself.  AVith  this  failure  it  has  been  supposed 
to  be  hopeless  to  pierce  the  anterior  part  of  the  vertebrate 
central  nervous  system  with  an  oesophageal  canal,  and  in 
consequence  the  comparison  of  the  nervous  system  of  the 
vertebrate  with  that  of  the  arthropod  has  been  given  up. 

In  my  paper  published  in  the  Journal  of  Physiology, 
vol.  X.,  and  in  a  paper  which  I  read  before  the  Neurological 
Society  in  the  summer  of  1888,  I  have  explained  how  in 
my  opinion  the  remains  of  the  old  invertebrate  alimentary 
tract  is  still  existent  in  the  vertebrate  nervous  system.  I 
will  not  again  here  repeat  what  I  have  already  published, 
but  will  briefly  indicate  the  nature  of  the  arguments  used 
and  the  conclusions  arrived  at. 

We  find  throughout  evidence  of  a  non-nervous  tube, 
which  is  mixed  up  with  the  formation  of  the  nervous  system 
proper. 

This  non-nervous  tube  is  the  remains  of  the  old  alimen- 
tary canal,  and  was  of  the  type  of  the  crustacean  canal,  with 
a  large  cephalic  stomach,-  and  a  straight,  simple  intestine 
opening  into  an  anus.  The  straight,  simple  intestine  forms 
the  canal  of  the  spinal  cord,  and  its  walls  have  become  modi- 
fied to  form  the  supporting  tissue  or  myelo-spongium  of  the 
nervous  elements  of  the  cord  ;  it  passes  free  from  admixture 
with  nervous  elements,  as  the  neurenteric  canal  of  the  embryo, 
into  the  anus. 

The  remains  of  the  non-nervous  cephalic  stomach  are 
well  seen  in  the  cephalic  region  of  the  nervous  system  in  the 
shape  of  the  non-nervous  epithelial  structures,  which  are  so 
freely  found  there,  as  part  of  the  walls  of  the  central  tube, 
and  which,  by  being  thrown  into  folds,  form  on  the  dorsal 
side  the  choroid  plexuses,  and  on  the  ventral  side  the  saccus 
vasculosus.  The  remains  of  the  mouth  and  oesophagus  are 
found  as  a  folded-down  tube,  which  passes  from  the  third 
ventricle,  forms  the  infundibulum  with  the  lobi  infundibuli, 
then  remaining  dilated  and  epithelial  in  character,  forms  in 
the  fishes  the  saccus  vasculosus,  and  finally  is  bent  down  on 
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to  the  surface  of  the  brain  to  near  the  exit  of  the  third  nerves, 
being  occluded  b}^  the  compression  of  its  walls,  and  by  a 
degenerative  modification  of  the  cells  of  its  terminal  portion. 
The  pituitary  body  is  situated  on  the  anterior  lip  of  this  tube 
against  the  dilated  portion  known  as  the  saccus  vasculosus. 
In  this  way  not  only  does  the  arrangement  of  the  nervous 
material  in  the  two  classes  remain  the  same,  but  an  explana- 
tion is  given  of  the  non-nervous  structures  found  in  connec- 
tion with  the  nervous  tube  of  the  Vertebrata. 

By  this  explanation  of  the  relation  between  the  non- 
nei'\-ous  and  nervous  material,  the  crustacean  merges  insen- 
sibly into  the  vertebrate  without  any  shifting  of  dorsal  and 
ventral  surfaces ;  the  supra-  and  infra-  oesox^hageal  ganglia 
remain  the  same  in  position  and  in  function  ;  the  oesophageal 
connuissures  remain  ;  mouth,  oesophagus,  intestine,  anus,  are 
all  there  in  the  same  position,  with  respect  to  the  nervous 
elements,  as  in  the  crustacean  ancestor. 

Hitherto  no  explanation  has  been  given  of  the  reason  for 
the  non-nervous  epithelial  structures  in  the  brain  of  the 
vertebrate :  in  the  pre-Darwinian  days  it  was  possible  to  say 
that  these  epithelial  parts  of  the  roof  of  the  nervous  tube  in 
the  cranial  region  were  potential  nervous  matter,  were  for  the 
purpose  of  enabling  the  development  of  the  l)rain  to  take 
place  as  the  vertebrate  rose  in  the  scale  of  creation  ;  now 
however  such  an  explanation  is  recognised  as  unmeaning 
and  yet  no  other  is  given  in  its  place.  We  cannot  say  that  it 
is  nervous  material  which  has  thinned  down  and  degenerated, 
for  all  the  evidence  of  comparative  anatomy  goes  to  show" 
that  the  lower  the  animal  in  the  scale  of  evolution,  the  more 
conspicuous  is  this  epithelial  bag,  and  the  less  is  it  obscured 
by  the  growth  of  nervous  matter.  In  fact  we  are  driven  to 
conclude  that  the  epithelial  bag  is  pre-existent  and  that  the 
nervous  matter  is  situated  in  definite  places  on  the  outside  of 
it,  as  I  have  already  said. 

Again,  it  is  significant  in  connection  with  tlic  comparison 
between  the  nervous  system  of  the  vertebrate  and  the  com- 
bined nervous  and  alimentary  systems  of  the  crustacean,  to 
lind  that  the  cephalic  stomach  of  the  crustacean  is  a  non- 
glandular,  simple  epithelial  bag,  lor  the  purpose  of  holding 
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food  and  not  for  digesting  it ;  in  this  respect  also  the  non- 
nervous  membranous  structures  of  the  vertebrate  brain,  with 
their  well-known  simple  epithelial  character,  agree  with  the 
theory  which  I  have  put  forward.  So  also  the  simple, 
straight  intestine  of  the  crustacean  is  free  from  any  digestive 
glandular  structures,  and  is  simply  either  an  excretory  duct, 
or  perhaps  absorbent  in  function. 

In  the  crustacean  however  in  addition  to  the  intestine 
and  stomach,  and  in  connection  with  the  latter,  there  exists  a 
large  and  most  important  organ,  the  so-called  liver,  and  it  is 
in  the  cells  of  this  gland  that  the  digestive  ferments  are 
formed,  and  by  means  of  its  secretion  the  food  taken  into  the 
stomach  is  rendered  capable  of  absorption,  either  by  the  intes- 
tine, or  perhaps  partly  by  the  liver  itself.  It  is  a  large, 
symmetrically  bilateral  gland,  spreading  over  the  whole  of 
the  cephalic  region ;  its  ducts  enter  into  the  alimentary  canal 
at  various  places,  or  else  combine  as  a  single  duct  to  enter 
the  stomach  near  its  pyloric  end  on  the  ventral  surface. 

Seeing  then  the  large  size  and  great  importance  of  this 
organ  in  the  crustacean,  it  follows  that  if  the  theory  set  forth 
in  these  pages  is  a  true  one  then  some  vestige  of  this  im- 
portant adjunct  of  the  crustacean  alimentary  canal  ought 
most  certainly  to  be  found  in  connection  with  the  canal  of 
the  vertebrate  nervous  system  in  the  cranial  region. 

A  comparison  of  the  cranial  ca^dty  of  the  lowest  and 
highest  vertebrates  brings  prominently  forward  the  great 
difference  in  the  extent  of  space  occupied  by  the  brain  mass 
at  the  two  extremities  of  the  vertebrate  kingdom :  on  the 
one  hand  in  man  the  nervous  matter  so  closely  packed 
within  the  cranium  as  to  leave  its  impress  upon  the  bony 
walls  of  the  cavity  ;  on  the  other  hand  in  the  fishes  a  brain 
so  small  lying  in  a  cranial  cavity  so  much  out  of  proportion 
that  the  greater  part  of  the  cavity  is  unoccupied  by  nervous 
matter.  Here  again,  just  as  in  the  case  of  the  membranous 
parts  of  the  brain  tube,  the  explanation  which  might  have 
been  given,  and  indeed  was  given  in  pre-Darwinian  days  can 
no  longer  be  accepted  now — the  explanation,  viz.,  that  in 
the  lowest  vertebrates  a  small  brain  was  designedly  contained 
in  a  large  cavitv  in  order  to  allow  room  for  the  increase  of 
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the  brain  material  as  the  animal  ascended  in  the  scale  of 
creation ;  yet  no  other  is  put  in  its  place,  no  explanation  as 
far  as  I  know  is  given  why  the  large  space  between  brain 
and  brain  case  in  the  lowest  vertebrates  is  occupied  by  a 
mass  of  peculiar  jelly-like  tissue,  while  in  tlie  highest  verte- 
brates nothing  of  the  sort  is  to  be  found.  The  reasonable 
argument  appears  to  me  to  be  not  that  this  mass  of  gelatinous- 
looking  tissue  has  been  formed  for  the  purpose  of  supporting 
and  steadjdng  a  brain  which  is  too  small  for  its  case,  but 
rather  that  it  represents  some  pre-existing  organ  which, 
together  with  the  brain,  filled  up  the  cranial  cavity,  and  that 
ha\^ng  lost  its  original  function  it  has  become  converted  into 
a  mass  of  soft  jelly-like  material.  The  pre-existing  organ 
is  in  my  opinion  the  so-called  cephalic  liver  of  the  crustacean 
ancestor.  My  reasons  for  this  opinion  are  based  on  the 
study  of  this  structure  in  the  ammocoete  and  I  am  at  present 
engaged  in  writing  out  a  paper  on  the  brain  of  the  ammocoete 
in  which  I  intend  to  discuss  fully  the  nature  of  the  evidence 
which  has  led  me  to  this  conclusion.  It  will  be  sufficient 
here  to  say  that  this  tissue  is  composed  of  large  closely 
packed  glandular-looking  cells  which  are  arranged  so  as  to 
form  a  distinct  organ  symmetrically  placed  on  each  side  of 
the  middle  line  of  the  brain ;  this  organ  extends  as  a  compact 
mass  in  front  of  the  cerebral  hemispheres,  and  extends  in 
the  shape  of  scattered  cells  into  the  region  of  the  spinal 
cord.  At  one  place  this  tissue  forms  an  apparent  hilus  and 
here  in  the  nervous  matter  the  remains  of  a  tube  passing 
from  the  commencement  of  the  fourth  ventricle  to  the 
surface  are  to  be  found ;  this  spot  is  the  region  of  the 
f/niifjlion  intcrpeduncidare  or  the  conns  jwst-comnussu rails 
(Kritsch).  That  this  conns  post-commissuralis  contains 
within  itself  the  remains  of  a  diverticulum  from  the  central 
cavity  of  the  nervous  system  is  recognised  by  Ahlborn  ^  and 
in  confirmation  of  the  view  that  it  represents  the  rudiment 
of  the  duct  of  the  original  cephalic  liver  of  the  crustacean 
ancestor  we  find  that  it  opens  into  the  central  canal  at  the 
lower  limit  of  the  fourth  ventricle — i.e.,  according  to  the 
theory  hei-e  put  forward,  into  tlie  pyloric  end  of  the  original 

'  -Milloni,  /.I'ltxclir'iJ't f.  }M.\:ir/if.  /^niiloi/..  vol.  xxxix..  iss3. 
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stomach  ;  that  it  comes  to  the  surface  of  the  brahi  on  the 
ventral  side  at  the  spot  where  the  gelatinous  tissue  converges 
to  form  a  hilus,  just  as  in  the  crustacean  ancestor  the  original 
liver  duct  must  have  entered  into  the  so-called  liver  at  this 
point. 

In  this  way  then  it  seems  to  me  do  we  obtain  a  good 
and  sufficient  reason  in  accordance  with  modern  evolutionary 
ideas,  for  the  apparent  emptiness  of  the  brain  case  in  the 
lowest  vertebrates  ;  the  large  space  in  question  was  filled  by 
that  large  and  important  organ  of  digestion,  the  so-called 
liver,  which  occupies  so  great  a  space  in  the  crustacean 
economy.  With  the  loss  of  function  of  the  original  alimentary 
canal  and  the  increasing  growth  of  the  nervous  system,  this 
organ  also  lost  its  function  and  its  cells  became  converted 
by  that  curious  mucilaginous  degeneration  into  the  so-called 
arachnoidal  fat  tissue  which  is  not  real  fat  tissue,  and  is 
therefore  called  by  Ahlborn  "  Arachnoidale  FiiH-geioehe."  ^ 
After  it  had  lost  its  original  function  this  tissue  still  remained 
well-supplied  with  blood  vessels  and  according  to  Sagemehl  - 
perhaps  took  on  the  function  of  lymph  tissue ;  with  the 
increase  and  growth  of  the  brain  it  was  gradually  compressed 
out  of  existence  altogether  until  at  last  in  the  human  brain 
the  cranial  cavity  is  filled  with  nervous  matter,  and  tlie 
remains  of  the  old  original  cephalic  liver  are  perhaps  to  be 
seen  in  the  so-called  Glandulce  PaccJiioni. 

"We  see  then  that  by  this  theory  of  mine  a  perfectly 
straightforward  and  reasonable  explanation  is  given  of  two 
hitherto  insoluble  anatomical  problems,  the  one  the  reason 
for  the  existence  of  the  choroid  plexuses,  and  the  other  the 
reason  why  the  cranial  ca^'ity  in  the  lower  vertebrates  is  so 
largely  filled  up  with  a  non-nervous  gelatinous  semi-fluid 
mass  of  tissue.  The  truth  of  a  theory  however  depends 
not  only  upon  its  being  able  to  explain  one  or  two  striking 
difficulties  but  even  in  small  details  its  correctness  ought  to 
appear.  This  appears  to  me  to  be  the  case.  In  the  brain  of 
the  vertebrate  or  in  connection  with  it,  are  many  peculiar 
structures,  the  function  of  which  is  unknown  and  which 
are  apparently  tlie  remains  of  originally  important  structures, 

'   F.  Ahlburn.  Inc.  cit.  p.  2S7.  -  3[orph(il,  Jalirhxcli.  vol.  ix.  \\  A'>~. 
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for  they  are  found  with  gi'eat  constancy  throughout  the 
vertebrate  kingdom.  Such  are  the  hypophysis  and  epiphysis, 
the  gangha  habenulae  and  Meynert's  bundle,  the  taenia 
thalami,  the  ganghon  interpedunculare  and  the  substantia 
nigi-a.  Of  these  there  is  no  e\ddence  that  the  hypophysis  is 
of  the  nature  of  a  sense  organ  ;  on  the  contrary,  its  glandular 
character  is  manifested  both  l^y  histological  and  pathological 
investigations.  It  is  in  some  animals,  according  to  Dohrn,  a 
paired  organ;  there  is  no  evidence  that  it  communicates  with 
the  central  canal  of  the  nervous  sj-stem.  It  is  in  all  pro- 
bability the  remains  of  a  primitive  glandular  structure,  and 
its  interpretation  is  so  closely  bound  up  with  the  question 
whether  or  no  it  is  a  paired  organ,  that  it  is  better  to  wait 
until  that  question  is  settled  before  speaking  with  any 
certainty  about  its  homologies. 

The  epiphysis  is  clearly,  as  the  result  of  recent  investiga- 
tions shows,  the  rudiment  of  a  median  eye ;  such  eye  is  usually 
spoken  of  as  having  been  vesicular,  and  it  has  been  suggested 
to  me  that  it  is  difficult  to  obtain  a  vesicular  eye  from  a  crus- 
tacean ancestor.  In  my  paper  on  the  ammocoete  brain  I 
propose  to  give  the  appearances  presented  by  the  eye  in  the 
young  lamprey  and  to  show  that  its  structure  is  not  vesicular, 
but  closely  resembles  the  median  eye  of  Limulus  as  described 
by  Ray  Lankester.^  In  fact  the  position  of  this  pineal  eye, 
its  relation  to  the  ganglia  liahcnuhc  and  its  structure,  all  fit 
in  well  with  the  supposition  that  it  represents  the  median 
eye  of  a  crustacean  ancestor  of  an  antique  type,  such  as  is 
represented  by  the  king-crab. 

With  respect  to  the  substantia  nigra,  I  have  already  sug- 
gested that  it  may  represent  the  primitive  stomato-gastric 
ganglia,  partly  from  its  position  on  the  crura  cerebri,  partly 
from  the  deeply  pigmented  character  of  its  cells,  which  points 
directly  to  a  loss  of  function,  and  partly  from  its  apparent  con- 
nection with  the  degenerated  tissue  in  the  roots  of  the  oculo- 
motor nerve.  The  rest  of  the  structures  which  I  have 
mentioned  at  the  beginning  of  this  section,  viz.,  the  ganglia 
habemila?,  taenia  thalami,  Meynert's  bundle  and  ganglion  inter- 
pedunculare, form  a  group  of  considerable  interest  from  the 
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point  of  view  of  this  paper ;  for  the  lower  we  descend  in  the 
scale  of  evolution  of  the  vertebrate  the  more  do  these  struc- 
tures become  prominent,  the  more  evident  is  it  that  they 
represent  distinctly  very  primitive  parts  of  the  nervous 
system. 

We  see  that  the  phylogenetic  development  of  the  nervous 
system  in  vertebrates  largely  consists  in  the  great  increase 
of  those  parts  which  correspond  to  the  supra-oosophageal 
ganglia  and  their  connections  with  the  subordinate  system 
of  the  spinal  cord.  Thus  the  superior  segment  of  Bellonci, 
viz.,  the  cerebral  hemispheres,  increases  enormously  in  size 
and  complexity. 

The  optic  thalami  which  overshadow  and  include  the 
ganglia  habenulas  in  the  higher  vertebrates,  are  in  the  ammo- 
coete  but  small  in  comparison  with  the  conspicuous  and 
important  ganglia  habenulse. 

The  optic  lobes  vary  in  size  according  to  the  perfection 
of  the  visual  apparatus,  and  in  the  ammocoete,  before  trans- 
formation takes  place,  they  can  hardly  be  said  to  exist, 
although  at  this  time  both  the  pineal  eye  and  the  ganglia 
habenula?  are  well  developed.  In  the  primitive  crustacean- 
like ancestor  of  the  vertebrates,  then,  it  appears  to  me  that 
the  superior  segment  of  the  supra-oesophageal  ganglia  was 
represented  by  the  cerebral  lobes,  while  the  middle  segment 
was  represented  essentially  by  the  ganglia  habenulaB  and  the 
optic  thalami.  It  follows  then,  that  the  tcenia  thalami,  whicli 
according  to  Ahlborn  are  well  represented  in  the  ammocoete 
and  form  an  extensive  system  of  peculiarly  coloured  fibres 
which  pass  symmetrically  on  each  side  from  the  tuber cula 
uitermeclia  (ganglia  habenuloe)  into  the  cerebral  hemispheres, 
represent  the  original  connection  between  the  superior  and 
middle  segments,  while  the  Meynert's  bundles  represent  the 
connections  between  the  middle  segment  and  some  part  of 
the  sub-cesophageal  ganglia. 

Whether  Meynert's  bundles  are  connected  with  the 
ganglion  interpedunculare  or  not  Ahlboi'n  was  unable  to 
assert  definitely  ;  they  come  to  the  ventral  surface  of  the 
brain  near  that  region  but  their  ultimate  destination  is  not 
yet  settled. 
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If  I  understand  rightly  the  part  of  the  brain  recognised 
by  Ahlborn  as  the  ganghon  interpedunculare,  then  this  so- 
called  ganglion  represents  in  luy  opinion  the  occluded 
termination  of  the  duct  of  the  cephalic  liver,  as  I  have 
already  said  ;  the  details  of  its  structure  in  the  animocoete 
upon  which  this  opinion  is  based  will  be  given  in  the  paper 
already  alluded  to. 

Further  in  considering  the  hind-brain  it  is  very  instruc- 
tive as  already  pointed  out  in  my  former  paper,  to  obseiTe 
the  growth  of  the  cerebellum,  so  large  and  important  in  the 
highest  vertebrates,  so  small  and  insignificant  in  the  ammo- 
coete  that  Ahlborn  could  only  recognise  it  with  difficulty. 
In  its  inception  it  must  be  looked  upon,  as  Osborn^  has  shown, 
as  a  band  of  nervous  tissue  stretching  over  the  dorsal  side  of 
the  neural  tube,  in  close  contiguity  to  the  fourth  nerve. 
Then  before  the  cerebellar  hemispheres  are  formed,  we  find 
this  band  of  nervous  material  surrounding  a  loop  of  the 
membranous  roof,  and  so  forming  the  worm  of  the  cerebellum. 
By  this  solidification  of  the  walls  of  the  pinched-up  loop  it 
follows  that  two  lateral  bags  of  the  membranous  roof  are 
formed ;  on  the  external  surface  of  the  floor  of  these  two 
bags  two  ear-shaped  ridges  of  nervous  tissue  are  found, 
called  the  fimbria;,  which  ultimately  by  further  growth 
form  the  cerebellar  hemispheres,  as  I  have  explained  in  my 
last  paper.  - 

We  see  then  that  the  evolution  of  the  cerebellum  not 
only  shows  in  a  most  instructive  manner  how  the  enlarge- 
ment of  the  brain  is  formed  by  the  steady  growth  of  nervous 
material  over  the  original  non-nervous  epithelial  tube,  but 
also  points  directly  to  the  conclusion  that  in  the  primitive 
condition  the  nervous  material  which  corresponded  in  func- 
tion with  the  cerebellum,  and  from  which  by  gradual  increase 
of  growth  the  cerebellum  has  been  evolved,  was  situated 
on  the  ventral  and  not  on  the  dorsal  side  of  the  original 
neural  tube.  In  other  words  the  cerebellum  and  semi-cir- 
cular canals  are  both  concerned  in  the  function  of  equilibra- 
tion, just  as  are  the  sub-ocsophageal  ganglia  and  the  otocysts, 
])ocause  in  each  case  they  are  the  direct  lineal  descendants 
of  these  parts  of  the  crustacean  nervous  system. 

'  ./iiiini.  of  Miirphol.  vol.  ii.  -  Jmir.  of  PJnjsiuJ.,  vol.  x.,  p.  1 '.)■!. 
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Again,  in  the  spinal  cord  it  is  easy  to  see  how  the  evohi- 
tion  of  the  nervous  system  has  brought  about  the  marked 
separation  between  the  exits  of  the  anterior  and  posterior 
roots,  which  is  so  marked  a  characteristic  of  the  cord  of  the 
higher  vertebrates ;  for  we  see  that  with  the  OTowth  of  the 
cerebral  hemispheres  and  cerebellum  we  must  have  an  in- 
creasing growth  of  the  long  commissural  tracts  which  connect 
the  lower  centres  of  the  spinal  cord,  or  ventral  chain,  with 
these  two  great  masses  of  brain  matter.  This  means  essen- 
tially an  increase  in  the  pyramidal  and  cerebellar  tracts,  and 
it  is  clear  that  if  the  crossed  pyramidal  tract  and  the  direct 
cerebellar  tract  be  either  removed  or  very  much  diminished, 
then  the  anterior  and  posterior  horns,  with  the  exits  of  the 
corresponding  roots,  must  approximate  to  each  other  more 
and  more  closely. 

■  Finally,  this  theory  explains,  as  I  have  already  pointed 
out  in  my  former  paper,  what  has  always  been  hitherto 
without  explanation,  viz.,  the  meaning  of  the  formation  of 
the  cerebral  vesicles  in  the  embryo.  If  we  keep  steadily 
in  view  the  conception  that  the  nervous  system  is  formed 
around  and  on  the  outside  of  a  pre-existing  non-nervous 
epithelial  tube,  the  anterior  dilated  part  of  which  was  the 
original  cephalic  stomach,  then  we  see  how  the  evidence  of 
ontogeny  confirms  this  conception  and  how  far  it  indicates 
the  line  of  phylogenetic  descent.  At  first  the  neural  tube 
is  formed  with  a  simple  dilated  anterior  extremity,  indicating 
its  origin  from  a  simple  intestinal  tube  with  a  dilated  anterior 
cephalic  stomach.  Then  as  it  continues  to  grow  into  a  vesi- 
cular form  it  ceases  to  dilate  uniformly,  a  constriction  appear- 
ing on  its  dorsal  surface  at  one  particular  place  so  as  to 
divide  it  into  an  anterior  and  posterior  vesicle ;  this  con- 
striction denotes  the  growth  of  the  nervous  matter  of  the 
ganglia  habenulae  and  posterior  commissure  and  indicates 
the  position  of  the  optic  portion  of  the  supra-oesophageal 
ganglia  upon  the  original  cephalic  stomach. 

The   posterior   vesicle    now   becomes   divided   into  two 

portions  by  a  constriction  which  again  corresponds  to  the 

formation  of  nervous  matter  upon  the  non-nervous  tube, 

^•iz.,  the  fourth  nerve  and  commencing  cerebellum.     By  this 

VOL.    XII.  2 


18  ox  THE  ORIGIN  OF  THE  CEXTEAL 

means  the  brain  tube  is  divided  into  the  three  cerebral 
vesicles,  the  dorsal  walls  of  which  are  membranous  except 
at  the  place  of  the  constrictions. 

Then  again  the  first  cerebral  vesicle  becomes  divided  into 
two  to  form  the  fore-brain  and  thalamencephalon,  while  the 
third  cerebral  vesicle  is  also  di\ided  into  two  to  form  the 
cerebellum  and  medulla  oblongata. 

In  this  ^^•ay  then  we  see  the  formation  of  five  cerebral 
vesicles,  viz.,  prosencephalon,  thalamencephalon,  mesen- 
cephalon, cerebellum  and  medulla  oblongata,  and  it  is  clear, 
as  Osborn^  has  pointed  out,  that  the  di\-isions  between  these 
vesicles  are  formed  by  a  series  of  commissural  bands  of 
nervous  matter.  Of  these  the  limiting  nervous  strands 
between  the  thalamencephalon  and  mesencephalon,  and 
between  the  mesencephalon  and  the  hind-brain  are  of 
primary  importance ;  while  the  separation  into  prosencephalon 
and  thalamencex^halon,  and  into  cerebellum  and  medulla 
oblongata,  are  of  subordinate  importance. 

Not  only  the  posterior  commissure  and  ganglia  habenulae, 
Ijut  also  Meynert's  bmidle  are  most  constant  throughout 
the  vertebrate  kingdom,  and  it  is  instructive  to  note  how 
prominently  these  latter  fibres  stand  out  in  sections  of  such 
low  forms  as  Petromyzon  in  its  young  state.  I  suggest 
therefore  that  the  primary  constriction  which  separates  the 
thalamencephalon  from  the  mesencephalon  is  an  indication 
of  the  formation  of  the  ganglia  habenulae,  posterior  com- 
missure and  Meynert's  bundle,  i.e.,  of  the  middle  segment 
of  the  supra-oesophageal  ganglia  with  its  connecting  tract 
with  the  suboesophageal  ganglia.  There  is  nothing  new  in 
tlie  suggestion  that  Meynert's  bundle  on  each  side  is  in  the 
position  of  the  lateral  constriction  which  separates  the 
thalamencephalon  from  the  mesencephalon ;  it  has  been 
already  made  l)y  Paul  Mayser,  and  in  Ahlborn's  paper  ^  a 
discussion  of  Mayser's  view  is  given,  to  which  I  must  refer 
my  reader. 

Agahi,  the  next  most  important  constriction  is  the  place 
where  the  valvula  cerebelli  is  found  in  the  adult  and  indicates 
tl)e  separation  b(itween  mid-brain  and  hind-brain;  here  we 

'   Oj>.  c!t.  ■  Op.  fit.,  1).  23."i. 
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find  again  in  all  vertebrates  the  crossing  over  of  a  nerve 
tract  from  the  ventral  to  the  dorsal  side,  \dz.,  the  fourth 
nerve ;  and  in  close  connection  with  this  is  the  original  com- 
inissural  band  of  fibres  which  constitutes,  according  to 
Osborn,  the  rudiment  of  the  cerebellum.  The  meaning  of 
this  crossing  over  of  the  fourth  nerve  and  of  the  formation 
of  these  bands  of  nervous  material  in  this  region  I  must 
leave  until  the  discussion  of  the  meaning  of  the  cranial 
nerves  as  a  whole,  in  connection  with  the  origin  of  verte- 
brates from  a  crustacean-like  ancestor. 

AVith  respect  to  the  other  two  di^dsions,  the  separation 
between  cerebellum  and  medulla  oblongata  is  clearly  an 
indication  of  the  hinder  limit  of  the  formation  of  the  cere- 
bellum itself,  and  depends  therefore  for  its  distinctness  mainly 
upon  the  extent  to  which  the  cerebellum  is  developed  in  the 
adult  condition.  Thus  in  the  lamprey  Ahlborn  ^  was  unable 
to  satisfy  himself  of  the  existence  of  this  constriction. 

The  division  of  the  fore-brain  into  prosencephalon  and 
thalamencephalon  is  recognised  now  as  a  constant  and 
important  division,  but  it  does  not  appear  to  be  absolutely 
settled  what  the  dorsal  constriction  corresponds  to  in  the 
adult  state.  The  most  generally  held  view  is  that  the 
anterior  commissure  marks  the  position  of  the  dorsal  limit 
between  these  two  parts  of  the  brain.  Osborn  however 
considers  that  his  superior  connnissure  is  the  true  limit,  and 
not  the  anterior. 

The  difference  comes  to  this :  on  the  first  view  the 
prosencephalon  forms  the  ca^dty  of  the  cerebral  hemispheres 
and  the  nervous  matter  overlying  them,  while  the  thalamen- 
cephalon forms  the  cavity  of  the  third  ventricle  with  its 
membranous  roof  which  forms  the  choroid  plexus  of  the 
third  and  lateral  ventricles  and  its  lateral  nerve  masses  the 
optic  thalami  together  with  the  pineal  gland.  According  to 
Osborn's  view,  seeing  that  his  superior  connnissure  separates 
the  supra-plexus  (i.e.,  the  choroid  plexus  of  the  third  and 
lateral  ventricles)  from  the  pineal  gland,  it  follows  that  his 
prosencephalon  includes  this  choroid  plexus  as  well  as  the 
cerebral  hemispheres,  while  his  thalamencephalon  consists 

'  Oj>.  fit. 
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OH  tlic  dorsal  side  only  of  what  is  included  between  the 
superior  and  posterior  connnissures,  i.e.,  the  pineal  body, 
with  I  presume  the  optic  thalanii  forming  its  lateral  walls. 

Of  these  two  views  it  seems  more  reasonable  to  look 
upon  the  supra-plcxus  (choroid  plexus  of  third  and  lateral 
ventricles)  as  belonging  to  the  thalamencephalon,  so  that 
the  anterior  commissure  would  in  this  case  represent  the 
limit  of  the  first  vesicle  or  prosencephalon.  This  commissure 
is  said  to  be  very  constant  among  vertebrates ;  it  forms 
a  connection  between  the  two  cerebral  hemispheres,  and  is 
said  to  be  the  first  transverse  commissure  of  the  cerebrum 
(Quain)  which  is  developed  in  the  embryo.  It  represents 
probably  the  intercommunication  between  the  two  lobes  of 
Bellonci's  superior  segment,  and  forming  the  posterior 
boundary  of  the  cerebral  hemispheres  causes  a  well-defined 
constriction  in  consequence  of  the  growth  of  the  cerebrum 
forwards. 

The  increasing  study  of  this  question  convinces  me  more 
and  more  that  the  view  herein  expressed  is  right.  I  have 
however  thought  it  best  to  bring  out  my  investigations  bit 
by  bit  as  they  are  ready  for  publication,  rather  than  to  wait 
some  years  and  then  publish  the  results  of  my  investigations 
as  a  whole.  I  propose  then  to  publish  a  series  of  papers  in 
support  of  the  ^^ew  here  expressed,  dealing  with  the  question 
of  the  origin  of  vertebrates  from  the  crustacean  from  every 
point  of  view,  both  anatomical  and  ])altTeontological.  I 
reserve  to  myself  the  right  of  following  up  this  investigation 
and  propose  after  the  publication  of  ni}'  paper  on  the  central 
nervous  system  of  the  ammocoete  to  deal  with  the  meaning 
of  the  cranial  nerves,  and  therefore  with  the  formation  of  the 
present  vertebrate  alimentary  canal  ;  for  as  I  have  pointed 
out  in  my  last  paper  it  is  clear  that  the  hindmost  group  of 
cranial  nerves  which  arise  from  the  medulla  oblongata 
])Ossess  peculiarities  of  origin  and  distribution  which  are  due 
to  the  formation  of  the  present  alimentary  canal,  just  as  the 
])eculiaritics  of  the  foremost  group  of  cranial  nerves  are  due 
to  the  loss  of  function  of  tlic  old  alimentary  canal  and  the 
l^arts  connected  with  it. 

('((!/thrt(hjr,  June  1st,  1889. 


ON  THE  DIAGNOSIS  OF  DISEASES  OF  THE 
COEPORA  QUADRIGEMINA. 

BY   H.    NOTHXAGEL  (VIEXNA). 

When  I,  ten  years  ago,  formulated  on  the  basis  of  the  then 
existing  clinical  material  some  diagnostic  propositions  relat- 
ing to  diseases  of  the  corpora  quadrigemina,  I  was  con- 
strained to  submit  them  with  great  reserve.  The  eventual 
accuracy  and  value  of  those  data  for  establishing  the 
diagnosis  required  further  clinical  testing.  Bernhardt  ^  soon 
afterwards  expressed  himself  just  as  cautiously  ;  he  left  the 
question  open,  whether  it  be  possible  to  diagnose  tumours 
of  the  pineal  gland  and  corpora  quadrigemina. 

In  my  first  publication,^  disregarding  the  scanty  clinical 
records  to  be  found  in  literature,  I  treated  of  a  striking  case 
observed  by  myself.  Bernhardt  two  years  later  collected 
eleven  cases  of  tumour  of  the  corpora  quadrigemina.  Other 
cases  have  since  been  published,  and  I  have  met  with  three 
more  cases  of  these  rare  tumours,  which  were  investigated 
clinically  and  by  subsequent  dissection.  In  two  of  them  I 
made  the  correct  diagnosis  during  life.  This  might  be 
regarded  as  an  accident ;  nevertheless,  the  fact  that  it  is 
possible  to  form  a  correct  diagnosis  of  disease  in  the  quad- 
rigeminal  region  always  convinced  me  that  the  grouping  of 
the  clinical  phenomena  which  led  me  to  the  diagnosis  must 
have  a  significance.  More  extended  observations  will  prove 
or  refute  the  correctness  of  my  opinion. 

Three  ^  of  my  own  cases  already  have  been  published  ; 
the  clinical  history  of  the  fourth  is  related  below.     I  abstain 

'  •  Contributions  to  the  Symptomatology  and  Diagnosis  of  Cerebral  Tumours/ 
Berlin,  1881. 

-•Localisation  oi'  Diseases  of  the  Brain,'  Berlin,  1879. 
■'Ihid.  1).  20G.     Wiener  med.  Blatter,  1882  and  1888. 
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from  adding  a  fifth  case  (in  whicli  I  diagnosed  disease  of  the 
corpora  quadrigemina  during  life,  which  was  verified  by  the 
autopsy) ,  because  I  only  saw  the  patient  once  in  consultation 
practice,  and  possess  no  notes  thereof. 

Of  course  it  would  be  desirable  to  base  conclusions  upon 
old  stationary  focal  lesions  (haemorrhage  and  softening)  if 
sufficient  material  were  available  ;  but  such  lesions  very 
seldom  occur  in  the  quadrigeminal  region,  and  still  more 
rarely  (so  that  scarcely  an  usable  case  thereof  is  recorded  in 
the  literature)  is  a  haemorrhage  or  softening  limited  to  the 
corpora  -quadrigemina  alone.  We  must  therefore  seek  to 
decide  whether  adequate  grounds  for  the  diagnosis  can  be 
obtained  from  the  cases  of  tumours. 

I  omit  a  reproduction  of  the  current  \dews  regarding  the 
functions  of  the  quadrigeminal  bodies,  only  with  reference 
thereto  it  must  be  remembered  that  no  harmony  exists. 
Bechterew  especially  has  recently  by  no  means  corrobo- 
rated most  of  the  earlier  teaching,  and  on  the  ground  of  his 
experiments  he  restricts  the  relationships  of  the  corpora 
quadrigemina  to  the  visual  sense  alone.  We  therefore  are 
so  much  the  more  exclusively  directed  to  critical  estimation 
of  the  clinical  material,  unmoved  therefrom  whether  our 
results  accord  with  present  physiological  views  or  not. 

Joseph  E.,  set.  fifteen  years,  without  hereditary  taint,  formerly 
always  healthy.  Three  years  before  his  reception  into  hos- 
pital he  fell  from  a  tree,  striking  the  ground  first  with  his  feet, 
then  with  his  head,  and  for  a  short  time  was  unconscious. 
Vomiting  did  not  occur.  He  remained  fourteen  days  in  bed  on 
account  of  a  wound  of  his  foot.  The  first  symptom,  whicli 
api)cared  after  the  lapse  of  some  time  (the  exact  time  of  its  com- 
mencement could  not  be  determined),  was  an  unsteadiness  of 
gait,  which  never  disappeared — on  the  contrary  has  grown  worse. 
Patient  staggered  constantly,  went  zig-zag  and  often  fell  to  the 
ground.  In  the  winter  of  188G-7  violent  pains  in  the  head  and 
eyes  developed,  accompanied  by  nausea.  At  that  period  vomit- 
ing recurred  several  times  nearly  every  day,  and  patient  noticed  a 
discliarge  from  his  right  ear,  which  lasted  a  month,  then  ceased. 
In  the  summer  of  1887  his  condition  improved,  but  next  winter 
severe  cephalalgia  again  set  in,  at  iirst  without  emesis,  later  with 
frequent  nausea  often  ending  in  vomiting,  which  has  never  com- 
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pletely  disappeared.  From  the  early  part  of  1888  increased  feel- 
ing of  dizziness  on  walking  and  more  frequent  tumbles  were 
complained  of.  Since  the  year  1886  progressive  disturbance  of 
vision  developed,  so  that  the  patient  became  able  to  read  none 
but  large  type.  Rectal  and  bladder  troubles  were  absent.  Ap- 
petite good. 

Present  State,  Aug.  21st,  1888. — Patient  is  strongly  built  for 
his  age,  well  nourished,  assumes  an  easy  dorsal  posture.  The 
sensorium  (Das  Sensorium)  is  intact ;  no  headache.  Head  is 
remarkably  large  and  broad ;  its  circumference  over  the  occipital 
protuberance  and  frontal  eminences  is  56  cm.  Percussion  of 
cranium  not  painful.  Complexion  is  fresh  and  ruddy.  Both 
eyeballs  are  rather  prominent ;  there  is  slight  convergent  strabis- 
mus :  movement  of  the  eyes,  especially  of  the  left,  is  much 
limited  in  outward  and  upward  directions.  Pupils  equal ;  react 
very  slowly.  The  ophthalmoscope  shews  bilateral  neuritis  with 
commencing  choked  disc.  Audition  is  impaired  in  both  ears  ; 
oliatric  examination  discloses  a  chronic  catarrh  of  the  middle  ear  ; 
whether  simultaneous  affection  of  the  sound-perceiving  apparatus 
exists  cannot  be  ascertained.  The  remaining  cranial  nerves  are 
unaffected.  Pulse  64  ;  the  arterial  tube  is  normal,  well  filled ; 
pulse  wave  and  pulse  tension  are  of  medium  height.  Respirations 
20.  Temperature  36.4.  Neck,  short ;  chest  well  formed,  shews 
normal  respiratory  movements.  Percussion  note  of  lungs  is 
normal ;  respiratory  sound  everywhere  is  purely  vesicular. 
Cardiac  dulness  not  enlarged  :  impulse  normal  in  position  and 
characters  ;  heart-sounds  pure,  over  all  the  orifices.  Abdomen 
somewhat  below  the  level  of  the  thorax  soft,  tympanitic. 
Hepatic  and  splenic  dulness  not  increased. 

The  upper  extremities  are  moved  freely ;  their  muscularity  is 
strongly  developed  :  compressive  power  of  hands  is  equal  and  of 
medmm  force.  Myotatic  irritability  is  normal.  Triceps  tendon 
reflex  not  demonstrable.  The  musculature  of  the  legs  is  equally 
well  developed ;  their  movements  in  bed  are  not  impaired ; 
patient  raises  the  extended  limb  in  spite  of  strong  opposing  pres- 
sure on  the  knee.  Gait  is  wide-based,  unsteady,  and  reeling — all 
parts  of  the  lower  limbs  being  freely  movable,  save  that  the  inner 
border  of  the  right  foot  is  drawn  up.  The  staggering  occurs 
especially  during  slow  locomotion  ;  the  brisk  walk  is  certainly  un- 
steady, but  the  direction  in  general  is  maintained.  Patient 
cannot  walk  on  a  line  nor  backwards.  On  standing  with  eyes 
open  he  first  reels,  then  constantly  falls  backwards :  on  closing 
the  eyes  he  inmiediately  falls  backwards.     Patella  tendon  reflex 
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about  iionnal ;  the  left  rather  stronger  than  the  right.  No  foot 
clonus. 

Cutaneous  sensibility  of  the  whole  body  is  normal.  Accurate 
examination  of  the  muscular  sense,  so  far  as  practicable,  reveals 
no  derangement.  Urine  normal  in  quantity  ;  sp.  gr.,  1020 ;  acid, 
contains  no  abnormal  constituent. 

From  Aug.  27th  it  was  noted  that  the  patient  slept  well : 
on  Aug.  .30th  he  slept  almost  throughout  the  whole  day  and  night. 

From  Sept.  1st  to  6th  patient  was  very  restless  at  night  and 
complained  of  severe  headache  ;  in  the  daytime  he  mostly  slept. 

Sejyt.  7th. — Headache  ceased ;  no  change  in  the  objective 
indications.  On  the  13th  and  14th  patient  vomited,  during 
nausea,  clear  som-  fluid  in  which  free  lactic  acid  was  found,  but 
no  free  hydrochloric  acid  (smaragd-green  test). 

Se^t.  9th. — In  the  night  convulsions  with  loss  of  conscious- 
ness occurred,  causing  patient  to  fall  out  of  bed :  he  vomited 
twice  at  the  end  of  the  fit.  In  the  morning  he  complained  of 
\nolent  pains  in  the  head  and  eyes.     No  disorder  of  consciousness. 

Sept.  IQth. — No  vomiting.  Consciousness  not  impaired ; 
cophosis  has  increased. 

Se2}t.  ISth. — Hearing  improved  ;  opthahnoplegia  more  intense  ; 
both  the  superior  recti  are  functionless,  the  left  abducens  also  is 
completely  paralysed,  the  right  abducens  is  paretic.  Diplopia 
absent.  The  eyelids  are  raised  to  only  two-thirds  of  the  normal : 
pupils,  of  medium  size,  react  very  indistinctly  with  light  and 
during  accommodation. 

Se2:)t.  lUh. — Patient's  psychical  state  has  changed  ;  he  has  be- 
come very  taciturn,  often  gives  curt  answers.  The  vertigo  has 
increased.  On  being  raised  in  bed  he  feels  dizzy  ;  moreover,  he 
complains  of  weakness  in  both  legs.  At  noon  he  had  an  attack 
of  tonic  spasm  of  the  lower  extremities,  with  complete  loss  of 
consciousness;  the  pulse  was  strong,  84  per  minute;  respiration 
18;  facial  expression,  apathetic;  eyelids  half  closed;  strabismus 
seemed  to  have  vanished ;  pupils,  small,  reacted  with  light. 
After  a  duration  of  five  minutes  the  muscular  rigidity  subsided ; 
patient  endeavoured  to  sit  up,  but  fell  backwards.  Seusorium  is 
dulled ;  on  loud  calling  he  replies  "  Hunger  "  to  all  questions. 

Sept.  2oth. — Intellect  again  completely  clear ;  patient  com- 
plains of  a  feeling  of  continuous  severe  vertigo  ;  lies  quietly  in 
bed.  A  similar  condition  during  the  next  few  days.  No  more 
fits. 

Oct.  ith. — Repeated  vomiting,  with  constant  vertigo.  Dis- 
tinct paiulysis  of  oral  branches  of  right  facial. 
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Oct.  StJi.~\  gradually  increasing  dementia  is  noted  in  patient ; 
he  complains  less  of  dizziness  and  headache.  Strabismus  exists 
unchanged  ;  pupils  are  equal,  react  very  sluggishly.  The  derange- 
ment of  the  ocular  muscles  shews  no  increase.  Obvious  unilateral 
facial  palsy — right.  The  functions  of  the  remaining  cranial  nerves 
undisturbed.  The  circumference  and  strength  of  the  upper  limbs 
have  diminished ;  squeezing  power  of  each  hand  is  very  feeble ;  with 
the  right  hand  patient  holds  an  object  very  badly  and  insecurely  ; 
a  better  result  is  obtained  with  the  left.  The  lower  extremities 
can  be  raised  in  bed  and  held  up  for  a  considerable  time  ;  slight 
passive  resistance  however  cannot  be  overcome.  Gait  has  become 
much  worse  :  patient  reels  to  and  fro  most  violently,  and  falls 
backwards.  Patellar  reflex  not  exaggerated  ;  foot  clonus  absent. 
Disorders  of  general  sensibility  nowhere  present. 

Oct.  lOtli. — Patient  again  is  somnolent ;  makes  no  response  to 
loud  calling.  Now  and  then  he  cries  for  food.  Voids  the  rectal 
and  vesical  contents  into  his  bed.  To  the  previously  described 
ocular  affections  there  is  added  horizontal  nystagmus. 

Oct.  16th. — Patient  can  no  longer  stand  alone ;  he  falls  to  one 
side  and  backwards  ;  locomotion  is  quite  impossible. 

Oct.  20t]i. — Intellect  is  again  free.  Audition  is  entirely 
abolished ;  one  can  only  communicate  with  him  by  signs  :  visual 
power  also  seems  to  be  lessened  ;  patient  makes  obvious  efforts  to 
see  clearly.  Ophthalmoscope  shews  consecutive  atrophy  of  the 
optic  nerves.  The  papillas  are  pale  and  have  a  porcelain-like 
appearance  ;  their  margin  obliterated  ;  arteries  narrow ;  retinae 
atrophied ;  irregular  red  patches,  evidently  due  to  heemorrhages 
undergoing  absorption,  are  seen  in  them. 

Oct.  25th. — Pulse  frequency  has  sunk  from  64  to  56  per  minute. 
Respirations  14  ;  a  deep,  often  jerky,  inspiration  is  a  striking 
feature  of  the  breathing.     Ptosis  of  left  eyelid  has  become  distinct. 

Oct.  21th. — Patient  has  roused  up ;  inquired  after  his  con- 
dition, asked  how  much  longer  he  would  have  to  remain  in 
hospital ;  seemed  also  to  hear  rather  better.  Examination  of  the 
auditory  function  could  not  be  made  either  by  speech,  watch  or 
tuning  fork. 

Nov.  1st. — Intense  dizziness  reappeared.  Slight  arhythmia  of 
pulse. 

Nov.  4it]i. — Ptosis  is  bilateral  and  equal ;  nystagmus,  which 
was  absent  during  last  few  days,  is  again  present. 

Nov.  8th.  —  Patient  sees  very  imperfectly  ;  he  gropes  after 
•persons  who  stand  near  him. 

Nov.  12th. — Declares  that  he  can  see  nothing ;  apparently  he 
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canuot  distinguish  between  light  and  darkness.  Hearing  is  again 
gi-eatly  impaired.  Pulse  arhythmic,  small  in  volume,  slight  in 
tension,  frequently  fluctuates  between  84  and  52  during  examina- 
tion. 

Xov.  ISth. — Eigidity  of  all  the  extremities,  lasting  one  or  two 
seconds,  associated  with  unconsciousness,  occm-red.  The  objec- 
tive condition  was  subsequently  the  same  as  before.  No  further 
change  in  patient's  state  until  Nov.  30th.  Now  and  then  were 
complaints  of  headache  and  dizziness.  Vision  and  hearing 
almost  extinct, 

Nov.  30th. — Patient  lies  quite  apathetic  ;  his  only  utterance  is 
a  request  for  food.  The  ocular  movements  are  in  general  un- 
changed, only  paralysis  of  the  left  superior  oblique  is  superadded. 
Eight  pupil  somewhat  smaller  than  the  left ;  the  right  acts  very 
sluggishly,  the  left  not  at  all. 

Dec.  2nd. — Patient  is  somewhat  more  lively ;  enquires  about 
his  discharge  from  hospital ;  often  asks  for  the  most  various 
kinds  of  food. 

Dec.  12th. — Vomited  once  after  too  hasty  and  free  ingestion  of 
food. 

Dec.  16th  and  lSth.~The  same. 

Dec.  19th  and  20th. — Lies  with  his  head  retracted.  No  stiff- 
ness or  pain  in  the  neck.  Patient  utters  much  confused,  inco- 
herent talk. 

Dec.  21st. — In  the  afternoon  he  was  seized  with  intense 
dyspnoea.  Temperature  suddenly  rose  from  36  to  38.5  and  39. 
Death  ensued  during  slight  clonic  spasms  of  all  the  lunbs. 

Sectio  Cadavcris. — Skullcap  capacious,  asymmetric  through 
considerable  bulging  of  the  left  parietal  bone,  53  cm.  in  circum- 
ference, 17.5  cm.  in  artero-postei-ior,  15.5  cm.  in  bi-parietal 
diameter;  verj^  thin,  compact.  Several  deep  cavities,  varjung  in 
size  from  a  millet  seed  to  a  hempseed,  on  internal  surface  of 
frontal  bone,  the  smaller  involving  only  tlie  inner  table,  one  of  the 
larger  the  whole  thickness.  The  sutures  are  reddened.  Dura 
tensely  stretched,  its  inner  surface  smooth.  The  brain  greatly 
swollen  ;  convohitions  flattened.  Inuer  membranes  very  delicate 
and  pale.  On  the  convexity  of  the  frontal  lobes  several  Pacchio- 
nian granulations.  At  the  base  of  the  brain  the  region  of  the 
infundibuluni  projects  in  semi-globular  form,  and  fluctuates;  the 
region  of  the  sella  Tui'cica  deepened  by  pits.  Deep  depressions  in 
the  anterior  and  middle  fossae  of  the  cranial  base.  The  pons 
greatly  flattened,  also  the  penduncles,  optic  tracts  and  nerves  and 
the  chiasnia.     Lateral  ventricles  enormouslv    dilated  and  filled 
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with  clear  colourless  fluid,  by  which  the  softened  macerated  sub- 
stance of  the  hemispheres  is  reduced  to  the  thickness  of  one  or 
two  fingers.  The  ganglia  much  flattened.  Posterior  crura  of  the 
fornix  firmly  adherent  to  the  optic  thalami.  Foramen  of  Monro 
enlarged  to  the  size  of  a  sixpence.  The  third  ventricle  greatly 
expanded,  likewise  filled  with  clear  serum.  The  ependyma  thin 
and  penetrated  by  somewhat  dilated  vessels. 

At  the  situation  of  the  corpora  quadrigemina  is  found  a  tumour 
the  size  of  a  small  apple ;  it  is  coarsely  lobulated,  greyish  red, 
moderately  soft,  and  appears  to  be  richly  vascular.  The  cut  sur- 
face is  granular  and  shews  a  somewhat  acinous  structure  uitli 
fissural  cavities.  The  tumour  bulges  downwards  into  the 
moderately  dilated  fourth  ventricle.  Posteriorly  it  compresses 
the  cerebellum  and  its  crura.  It  flattens  the  aqueduct  of  Sylvius, 
thereby  completely  separating  the  fourth  from  the  third  ventricle, 
into  which  latter  it  projects  upwards  in  the  form  of  a  hemisphere. 

The  microscopic  investigation  of  this  tumour  discloses  a  papil- 
lomatous epithelial  growth,  probably  originating  from  the  choroid 
plexus. 

In  the  foregoing  clinical  history  are  recorded  both  the 
symptoms  which  in  my  opinion  bear  the  chief  importance 
for  the  diagnosis  of  a  tmnour  in  the  quadrigeminal  region, 
and  the  combination  of  which  renders  the  diagnosis  possible. 
The  one  of  these  is  the  ataxij,  or,  more  correctlij,  the  existence 
of  an  unsteady,  reeling  gait. 

What  is  the  frequency  of  abnormalities  of  gait  in  quadri- 
geminal tumours  '?  Is  this  symptom  constant ;  or  if  absent, 
can  certain  gromids  for  this  absence  be  recognised?  Lastly, 
does  it  arise  from  lesion  of  the  corpora  quadrigemina  them- 
selves, or  from  implication  of  contiguous  structures  ? 

To  the  published  accounts  of  these  tumours  already 
mentioned  must  be  added  those  by  Bristowe,^  Ferrier,"  and 
Thomas  W.  Fischer,^  also  three  others  communicated  by 
me.  We  have  then  altogether  eighteen  cases  in  which  either 
the  corpora  quadrigemina  alone,  or  in  conjunction  with 
neighbouring  parts,  were  affected  by  a  tumour  mass.  The 
circumstance  that  the  corpora  quadrigemina  were  simply 
compressed  by  a  neighbouring  tumour,  e.g.,  of  the  pineal 

'  Braik,  vol.  vi.,  p.  1G7.      -Ibid,  vol.  v.,  p.  123. 
■'Anici-.  Jour,  of  Ins.,  Jan.,  1885. 
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f,flaiKl  without  any  morbid  f,a-owth  of  their  own  tissue  may 
at  present  be  left  out  of  consideration. 

Of  twelve  of  these  eighteen  patients  it  is  expressly  stated 
that  thej'  had  a  reeling  gait,  walked  unsteadily,  hesitated, 
.went  like  one  intoxicated,  or  could  not  walk  without  assis- 
tance. The  frequency  of  this  phenomenon — the  most  super- 
ficial tabulation  shows  it  to  be  present  in  two-thirds  of  the 
cases — needs  no  further  emphasising.  It  becomes  even 
more  striking  and  characteristic  if  the  cases  be  more  closely 
analysed,  especially  the  six  in  which  it  was  absent  or  not 
mentioned.  I  have  already  given  a  critique  of  one  of  the 
latter.  A  patient  of  Henoch's,  a  phthisical  infant,  fifteen 
months  old,  apparently  was  totally  unable  to  walk ;  at  any 
rate  no  mention  is  made  of  the  locomotive  capacity  or  the 
kind  of  gait.  The  case  of  a  boy,  aged  three  years,  who 
suffered  from  tuberculous  lung  disease,  reported  by  Steffen, 
is  similarly  defective.  The  anatomical  description  in  a  case 
of  Rosenthal's  is  so  brief  that  it  is  impossible  to  understand 
therefrom,  whether  the  corpora  quadrigeinina  themselves 
were  really  affected  by  the  tumour — "  On  the  corpus 
quadrigeininuin  a  medullary  neoplasm,  the  size  of  a  nut, 
which,  reaching  to  the  middle  commissure,  thrust  apart  the 
two  optic  thalami." 

In  a  case  observed  by  Gowers,  destruction  was  limited 
to  one  of  the  anterior  pair  of  the  corpora  quadrigemina ;  we 
shall  revert  to  this  sigmficant  case.  In  Hirtzo  "  lay  a  lipoma 
with  two-thirds  of  its  under  surface  on  the  right  corpus 
quadrigeminum  and  geniculatum,  the  other  third  pressing 
on  the  left  corpora  quadrigemina" — e\ddently  the  substance 
of  the  parts  in  question  was  not  destroyed.  Lastly,  Pilz's 
case  was  an  imbecile  child,  three  years  of  age,  suffering  from 
tubercular  phtliisis,  and  greatly  emaciated  ;  not  a  word  is 
said  in  the  clinical  history  concerning  its  abihty  to  walk 
during  the  time  it  was  under  observation,  probably  because 
the  patient  was  too  ill  to  be  out  of  bed,  and  thus  the  condition 
could  not  be  ascertained.  In  another  case  of  Henoch's 
recorded  l)y  J3ernhardt,  but  which  evidently  must  be  excluded, 
a  large  tubercle  was  f(jund  hclow  the  left  corpus  quadrigeininuin, 
extending  downwards  in  the  sul)stance  of  the  pons. 
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A  strict  analysis  therefore  results  in  disallowing  the 
conclusion  that  ataxy  was  absent  in  the  six  or  seven  cases 
above  cited.  These  cases  must  be  estimated  neither  in  the 
positive  nor  in  the  negative  sense ;  they  are  simply  useless 
for  affording  inferences  relative  to  the  symptom  in  question, 
either  because  examination  of  gait  was  not  made  or  could 
not  be  made,  or  because  the  corpora  quadrigemina  were  not 
directly  implicated,  or  finally,  because  the  description  is  too 
inaccurate.  The  important  case  of  Gowers  takes  a  separate 
position  and  also  cannot  be  assigned  to  the  negative  side,  as 
will  be  subsequently  shown. 

On  the  other  hand  all  the  available  cases  in  which  both 
pairs  of  the  corpora  quadrigemina  were  actually  diseased 
present  the  symptom  of  vertigo,  of  unsteady  gait.  I  think 
therefore  that  one  is  entitled,  on  the  ground  of  the  existing 
clinical  observations  and  pathological  records,  to  say  that 
the  unsteady  gait  is  a  constant  symptom  in  disease  of  the 
whole  quadrigeminal  mass. 

In  Gowers'  case  nothing  is  noted  of  co-ordination  dis- 
turbances. It  is  true  that  the  patient  complained  for  some 
weeks  of  severe  headache  ;  on  examination  he  was  in  a  state 
of  stupor.  Death  occurred  in  the  course  of  six  or  seven 
weeks  and  it  is  not  evident  whether  the  "  stuporous  "  patient 
was  generally  out  of  bed.  But  in  any  case  the  sectio  disclosed 
only  a  very  partial  destruction  of  the  corpora  quadrigemina  : 
"  The  left  corpus  quadrigeminum  anticum  was  intact,  the 
right  anterior  destroyed  in  its  inner  half ;  the  right  posterior 
was  quite  normal,  the  left  posterior  flattened  by  the  pressure." 
Strictly  taken,  one  may  only  conclude  from  this  case  that 
with  a  solitary  lesion  of  the  anterior  pair  (nates),  so  long  as 
the  hinder  pair  remain  uninjured,  disturbances  of  co-ordina- 
tion are  absent. 

Now  it  is  of  decisive  importance  to  know  whether  the 
derangements  of  co-ordination  are  in  reality  conditioned  by 
the  lesion  of  the  corpora  quadrigemina  themselves.  Bern- 
hardt is  not  of  that  opinion,  for  he  emphasises  the  fact  that, 
in  the  six  cases  collected  by  him,  the  tumour  projected 
backwards  into  the  fourth  ventricle  or  the  median  region  of 
the  cerebellum.     One  might  also  ol)ject  tliat  usually  a  con- 
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siclerable  secondary  hydrocephalus  (hydrops  ventricnloriiin) 
lias  existed,  in  which  affection,  as  experience  teaches,  there 
also  may  be  a  reeling  gait. 

On  the  other  side  it  may  be  stated  that  there  undoubtedly 
are  tumours  which,   rigidly   limited   to   the   corpora   quad- 
rigemina,  in   no   way   involved    the   cerebellum    or   fourth 
ventricle,  and  yet  were  associated  with   co-ordination  dis- 
turbances.    This  happened  in  one  of  my  cases  ^  in  which  at 
the   site   of  tlie   corpora   quadrigemina   there   was   a   hard 
tumour,  the  size  of  a  hazel  imt,  pretty  sharply  circumscribed, 
which  left  the  cerebellum  and  fourth  ventricle  wholly  intact. 
Such  cases  undoubtedly  show  that  the  last  mentioned  por- 
tions of  the  brain  must  by  no  means  be  imported  for  the 
explaining  of  the  functional  disturbances.     The  other  objec- 
tion, viz.,  that  the  symptoms  originate  from  the  hydroce- 
phalus, seems  to  me  to  be  untenable,  for  the  following  reasons. 
If  tlie  hydrocephalus  be  the  cause  of  the  disturbances  of  co- 
ordination, it  must  liave  attained  a  very  considerable  degree. 
Ill  that  case,  other  symptoms  of  increased  pressure  on  the 
brain  nuist  be  expected.     As  a  matter  of  fact  such  do  occur, 
but — and  this  is  of  decisive  moment,  according  to  the  proof  of 
accurately  observed  cases — not  until  advanced  periods  of  the 
disease  ;  whereas  in  manj^  tumour  cases  defect  of  co-ordina- 
floii  in  loalkinrj  was  the  first  perceptible  symptom.     Thus  in 
tlie  previously  detailed  case,  the  first  abnormality  noticed 
after  the  fall  was  an  unsteadiness  of  gait ;  headache,  vomit- 
ing, ocular  troubles,   lSjc,  were  much   later  in  developing. 
Another  of  my  cases  followed  a  fall  on  the  head  in  January  ; 
in    March,    vertigo   fits    and    staggering  ;    in   the   summer, 
greater  impairment  of  gait,  succeeded  by  other  symptoms. 
This  series  of  symptoms  was  observed  in  Koht's  patient,  but 
iiere  the  cerebellum  was  additionally  involved,  consequently 
the  case  is  not  unequivocal,  although  Kohts,  in  conformity 
witli  Kecklinghausen's  research,  declares  that  the  tumour 
took  its  origin  from  the  hinder  pair  of  the  quadrigemina, 
bodies.     If  tliis  latter  fact  may  be  considered  reliable,  great 
iiii})())'tance   must   be  attached   to  it,  (specially  when   com- 
pared witii  Gowei's' case,  in  wliirli  thcie  was  destruction  only 
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of  one  anterior  body,  without  ataxy  ;  whereas  in  Kohts'  case 
destruction  of  the  posterior  pair  was  associated  with  severe 
ataxy. 

It  is  here  necessary  to  briefly  examine  a  fact  upon  which 
Bernhardt  lays  stress  for  the  support  of  the  view  that  the 
defective  gait  in  tumours  of  the  corpora  quadrigemina  should 
be  assigned  to  involvement  of  the  cerebellum,  not  to  the 
former.  He  points  out  that  in  the  three  cases  of  tumour  of 
the  pineal  gland,  cited  by  him,  no  mention  is  made  of  the 
symptom  just  alluded  to,  although  in  each  the  corpora  quad- 
rigemina were  more  or  less  affected. 

As  opposed  to  this  it  must  be  remarked  that  there  are 
several  cases  of  pineal  tumour  with  concomitant  lesion  of  the 
corpora  quadrigemina  in  which  the  symptom  existed.  In  the 
year  1885  alone  three  such  cases  were  added  to  the  literature 
(Feilchenfeld,  Pontoppidan,  Fisher.)  In  one  of  Bernhardt's 
cases  (Blanquinque)  it  is  noted  "  compression  of  the  corpora 
quadrigemina"  (not  alteration  of  their  tissue),  "  inability  of 
the  legs  to  support  the  body;"  in  the  second  (Nieden), 
where,  it  is  true,  gait  troubles  were  not  present,  "  the  parts 
bordering  the  third  ventricle  were  somewhat  flattened  by 
pressure,  but,  excepting  the  superficial  portions  of  the 
anterior  pair  of  corpora  quadrigemina,  their  structure  was 
uninjured  ;  "  this  also  is  susceptible  to  a  criticism  presented 
above.  In  the  third  case  (Massot)  nothing  is  said  of  any 
implication  of  the  quadrigeminal  bodies  and  there  was 
absence  of  any  ataxy. 

From  analysis  and  comparative  examination  of  the  whole 
of  the  cases  it  results  that  in  substitution  of  the  total  corpora 
quadrigeminal  tissue  by  a  tumour,  defective  co-ordination, 
an  imsteady  reeling  carriage  of  the  body  during  locomotion 
and  station,  is  a  constant  symptom  ;  and  that  this  symptom 
depends  upon  the  affection  of  the  corpora  quadrigemina 
themselves,  not  upon  other  parts  of  the  brain  being  involved, 
nor  upon  secondary  conditions  such  as  hydrocephalus. 

Concerning  the  nature  of  the  co-ordination  disturbance, 
it  is  displayed  as  already  many  times  mentioned  by  an 
unsteadiness  in  walking  and  standing,  a  stumbling  and  reel- 
ing, altogether  comparable  to  the  staggering  of  a  drunken 
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man,  or  to  that  which  appears  in  diseases  of  the  cerebelhTm 
or  its  vermiform  process.  It  has  no  similarity  to  the  atax}^ 
of  tabes.  The  upper  extremities  are  completely  free,  only 
the  gait  and  the  equilibration  of  the  body  while  standing, 
are  impaired. 

It  is  needless  to  say  that  this  ataxy  is  not  pathognomonic 
of  disease  of  the  corpora  quadrigemina  :  it  may  occur  in  dis- 
ease of  the  vermiform  process,  of  the  pons,  of  the  corpus 
callosum,  in  hydrocephalus,  in  some  cases  of  large  tumour  in 
the  cerebral  hemisphere  with  great  augmentation  of  intra- 
cranial pressure,  &c.  I  would  attach  a  diagnostic  meaning 
to  it  only  when  it  appears  as  the  first  symptom,  for  then  as 
a  rule  the  point  for  decision  will  be  whether  the  lesion 
occupies  the  vermiform  process  or  the  corpora  quadrigemina. 
AVhat  guides  are  there  for  solving  the  question  in  a  given 
case?  TJiis  second  circumstance  which  enables  lesion  of 
the  corpora  quadrigemina,  or  as  one  should  more  cautiously 
say  of  the  quadrigeminal  region  to  be  diagnosed,  is  the  ap- 
■pcarance  of  parahjsis  andparesis  in  the  territorij  of  the  ocular 
nerves,  especially  of  the  nervous  oculomotorius. 

I  have  already  ('  Localisation  of  Diseases  of  the  Brain ') 
expressed  myself  concerning  this  point.  Eeinhold  '  a  few 
years  ago  published  some  observations  on  the  ophthalmo- 
plegiae  in  tumours  of  this  region.  Having  quoted  those 
articles  for  reference  I  will  here  merely  state  the  opinion  I 
have  gained  from  the  newly  added  material. 

The  cases  are  divided  into  two  groups  :  {a)  those  in  which 
o]Dhthalmoplegi8e  were  absent  ;  {h)  those  in  which  such 
paralyses  were  present. 

This  one  fact,  that  occasionally  the  ocular  muscles  are 
not  paralysed  and  not  even  paretic,  as  was  notably  the  case 
in  one  of  my  patients,  must  be  amply  sufficing  for  the  con- 
clusion that  the  lesion  of  the  corpora  quadrigemina  them- 
selves does  not  directly,  and  as  such,  cause  the  paralysis  of 
the  eye  muscles.  Eather  am  I  of  the  opinion  that  the  in- 
volvement of  the  eye  musculature  is  conditioned  by  a  simul- 
taneous lesion — compression  or  direct  invasion  by  the  tumour 
— of  the  region  of  the  miclei  of  the  oculo-motor  nerves.     I 
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now  correct  my  earlier  \dew,  that  the  disease  of  the  corpora 
quadrigemina,  or  especially  of  the  hinder  pair,  is  the  im- 
mediate cause  of  the  ophthalmoplegia,  and  I  share  Reinhold's 
opinion  that  the  ocular  nerve  troubles  are  to  be  referred  to 
the  nuclei  and  radical  fibres  of  those  nerves,  not  to  the 
ganglia  of  the  corpora  quadrigemina. 

Although  the  existence  of  ophthalmoplegia  alone  is  of 
course  an  inadequate  basis  for  the  diagnosis  of  a  tumour  of 
the  corpora  quadrigemina,  it  has  in  my  judgment  a  highly 
important  significance  for  that  localisation,  particularly  if  it 
be  conjoined  loitli  the  above  described  characteristic  distur- 
bances of  gait.  These  associated  symptoms  would  then 
indicate  that  the  disease  which  occasioned  the  abnormal 
gait  must  have  been  so  located  that  it  very  easily  encroached 
upon  the  imclei  of  the  ocular  nerves,  injuring  them  directly 
by  destruction  of  their  histological  elements,  or  functionally 
by  compression.  Such  a  localisation  is  only  presented  in 
the  quadrigeminal  region — in  the  neighbourhood  of  the 
aqueduct  of  Sylvius. 

The  special  characters  of  the  ophthalmoplegia  in  these 
cases  are,  inequality  in  the  degree  of  the  paralysis,  especially 
in  the  early  periods  and  in  the  extent  of  its  distribution. 
Usually  a  difference  between  the  two  sides  can  be  detected — 
a  certain  movement  of  one  globe  being  merely  defective ;  of 
the  other  totally  annulled.  In  the  later  stages  however 
the  paralysis  may  be  equal  bilaterally. 

Further,  it  is  usual  for  only  some  parts  of  the  oculo-motor 
nuclei  to  be  affected,  most  commonly  those  related  to  the 
superior  and  inferior  recti ;  occasionally  the  lateral  movements 
of  the  eye  are  quite  abolished,  or  ptosis  may  be  the  first  and 
most  marked  symptom.  Lastly,  it  may  happen  that  the  eye 
is  almost  completely  motionless,  as  in  primary  atrophic 
nuclear  paralysis  of  the  ocular  nerves  ;  yet  I  may  remark 
that  in  the  ophthalmoplegia  accompanying  tumour  of  the 
quadrigeminal  bodies  I  have  never  observed  such  entire 
immobility  of  the  eyes  as  occurs  in  the  former  affection. 
Theoretically  it  is  possible,  but  it  seems  that  death  takes 
place  before  its  complete  development. 

The  characteristic  in  the  clinical  picture  of  the  ophthalmo- 
VOL.    XII.  3 
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plegia  connected  with  these  tumours  accordinf;ly  is  the 
variance  in  the  number  of  muscles  attacked,  and  in  the 
degree  of  their  palsy. 

Sometimes  nystagmus,  without  paralysis  in  the  ocular 
muscles,  has  been  observed.  Perhaps  one  may  not  be  at 
fault  in  assuming  that  this  is  a  sign  of  irritation  of  the 
nerve  nuclei  or  root-fibres. 

Whether  an  isolated  palsy  of  the  N.  trochlearis  or 
abduceus  (with  the  defect  of  gait)  can  claim  a  diagnostic 
meaning  is  not  yet  determined. 

In  apposition  to  the  old  view  that  the  corpora  quadri- 
gemina  are  specially  related  to  the  visual  sense,  I  have 
already  stated  that  clinical  experience  does  not  support  that 
opinion  ;  Wernicke  ^  and  Reinhold  have  expressed  themselves 
to  the  same  effect.  Some  cases  of  quadrigeminal  tumours 
were  free  from  disturbances  of  vision,  or,  if  such  were 
present,  there  were  complications,  especially  choked  disc 
or  optic  neuritis  with  consecutive  atrophy,  which  not  only 
made  any  decision  concerning  the  relationship  between  the 
corpora  quadrigemina  and  the  visual  faculty  impossible,  but 
must  themselves  be  considered  as  the  cause  of  the  amblyopia 
and  amaurosi-s.  Sometimes  they  may  ensue  when  the 
beginning  of  visual  troubles  coincides  with  commencing 
atrophy  of  the  optic  nerve,  after  other  symptoms  pointing 
to  disease  of  the  corpora  quadrigemina  have  long  existed. 

The  statement  that  vision  or  visual  acuity  may  be 
unimpaired  although  the  corpora  quadrigemina  be  wholly 
destroyed,  can  be  made  without  fear  of  contradiction. 

The  reaction  of  the  pupils  is  so  various  in  the  individual 
cases  that  no  definite  rule  is  recognisable. 

Disorders  of  any  other  kind — motor,  sensory,  or  vaso- 
motor— do  not  occur,  as  direct  results,  in  diseases  of  the 
corpoi'a  quadrigemina  ;  were  such  observed,  there  always 
was  implication  of  other  parts  of  the  brain,  or  hydrocephalus 
— which  so  frequently  accompanies  tumour  of  the  corpora — 
often  with  enormous  expansion  of  the  lateral  ventricles  and 
heightened  intra-cranial  pressure. 

Eecently,  the  relationship  of  the  auditory  nerve  to  the 
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corpora  quadrigemina  has  been  referred  to,  but  hitherto  the 
existing  chnical  material  has  not  admitted  of  any  definite 
opinion  being  formed. 

The  substance  of  the  foregoing  discussion  may  be  sum- 
marised in  the  following  propositions  :  in  a  given  case  in 
which  the  signs  point  to  the  existence  of  a  cerebral  tumour 
there  are  grounds  for  localising  it  in  the  corpora  quadrigemina, 
or  in  the  region  of  the  corpora  quadrigemina,  if  the  following 
symptoms  be  present — («)  an  unsteady  reeling  gait,  especially 
if  this  appear  as  the  first  symptom  ;  (h)  associated  with  this 
gait,  ophthalmoplegia  existing  in  both  eyes,  but  not  quite 
symmetrically  nor  implicating  all  the  muscles  in  equal 
decree. 


CEREBE.^L  LOCALISATION  IN  ITS  PEACTICAL 
RELATIONS. 

BY  DAVID   FEEEIEE,    M.D.,  LL.D.,    F.E.S.'^ 

Though  immediate  practical  utility  is  no  true  criterion  of 
the  value  of  any  scientific  discovery,  yet  to  be  useful  towards 
the  mitigation  of  suffering,  or  the  preservation  of  life,  is  a 
consummation  which  we  naturally  wish  to  see  achieved  by 
every  new  addition  to  our  physiological  and  pathological 
knowledge.  The  question  before  us  is,  Whether,  and  to 
what  extent,  the  doctrine  of  cerebral  localisation  is,  or  is 
likely  to  be,  of  practical  avail  in  the  sense  above  indicated? 
This  question  may  be  conveniently  discussed  under  the  three 
following  heads : — 

1.  Is  our  knowledge  of  the  functions  of  the  human 
brain  and  of  the  localisation  of  cerebral  disease  sufficiently 
advanced  to  enable  us  to  determine  with  a  fair  measure  of 
accuracy,  the  locality  and  nature  of  disease  affecting  the 
cerebral  hemispheres  ? 

2.  May  surgical  operations  be  undertaken  on  the  brain 
and  its  coverings  with  as  great  safety  as  any  of  the  major 
operations  in  surgery? 

3.  What  diseases  and  conditions  may  be  considered  as 
justifying  or  demanding  surgical  interference,  with  a  view  to 
their  removal  or  amelioration? 

I. — In  reference  to  the  first  head,  I  think  I  may  say,  with- 
out fear  of  contradiction,  that  within  the  last  twenty  years 
our  knowledge  of  the  functions  of  the  brain  and  the  methods 
of  diagnosis  of  cerebral  disease,  have  made  enormous  strides. 
Nor  will  it  be  denied  that  this  advance  has  been  consecutive 
to,  if  not  admittedly  due  to,  physiological  experiment.  For 
even  if  it  be  said,  and  with  justice,  that  the  principles  which 
guide  us  in  the  diagnosis  of  cerebral  disease  are  those  which 
'  Keail  before  tlie  Neurological  Society,  Dec.  20tli,  1888. 
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are  based  on  clinical  and  pathological  evidence  in  man 
rather  than  on  the  facts  of  experiments  on  animals,  it  is 
none  the  less  true  that,  apart  from  a  few  empirical  general- 
isations and  brilliant  hypotheses,  the  doctrine  of  cerebral 
localisation  first  entered  on  the  stage  of  demonstration  and 
prediction  with  the  experimental  researches  begun  by  Fritsch 
and  Hitziz,  in  1870.  It  is  since  this  time  that  the  facts  of 
clinical  medicine  have  been  capable  of  being  read  intelli- 
gently, and  that  order  has  been  gradually  evolved  out  of 
what  was  previously  almost  chaos  and  confusion.  There  is 
still,  however,  considerable  diversity  of  opinion  as  to  the 
explanation  of  many  clinical  facts,  and  the  application  of  the 
doctrine  of  cerebral  localisation  to  the  diagnosis  of  the  nature 
and  seat  of  disease  has  not  always  been  verified  in  practice  ; 
but  it  is  generally  admitted  that,  even  when  errors  have  been 
committed,  it  is  not  the  principle  itself,  but  its  application, 
that  has  been  at  fault.  It  is  not  necessary,  before  this 
audience,  nor  would  it  be  possible  for  me  in  the  brief  com- 
pass of  a  few  pages,  to  examine  the  evidence,  or  to  discuss 
in  detail  the  principles  of  the  localisation  of  cerebral  disease. 
I  will  therefore  only  tjtate,  very  shortly,  some  of  the  con- 
clusions which  an  analysis  of  the  clinical  facts  appear  to  me 
to  warrant. 

The  region,  lesions  of  which  are  perhaps  the  most 
common,  and  most  easily  determined,  is  the  Rolandic  zone 
or  motor  area — so  called  because  disease  situated  here 
invariably  leads  to  motor  disorders,  spasmodic  or  paralytic. 
One  of  the  most  significant  indications  of  cortical  disease  in 
this  region  is  the  occurrence  of  unilateral  spasms — appro- 
priately termed  Jacksonian  epilepsy — limited  to  the  leg,  arm 
or  face  ;  or  if  not  altogether  limited,  commencing  always,  or 
nearly  always,  in  the  same  part,  and  invading  other  muscular 
groups  in  a  certain  definite  order.  If  the  spasms  begin  in 
the  face,  they  next  attack  the  arm,  and  then  the  leg  ;  if 
they  begin  in  the  leg,  they  attack  the  arm  next  and  the  face 
last.  These  attacks  are  not  necessarily  accompanied  by  loss 
of  consciousness,  though  this  not  unfrequently  happens  when 
the  spasms  have  become  general,  and  pass  also  to  the 
opposite  side.     A  mere  irritative  lesion  does  not  necessarily 


3S  CEREUIIAL   LOCALISATION 

imply  demonstrable  organic  disease,  and  the  starting-point 
of  the  irritation  may  be  elsewhere  than  in  the  part  discharged. 
But  if  following  these  limited  spasms,  paralysis  of  motion 
should  occur  in  the  parts  formerly  convulsed,  i.e.,  if  the 
monospasm  give  place  to  a  monoplegia,  and  still  more  so 
if  a  succession  of  monoplegige  should  result  in  a  general 
hemiplegia,  then  we  may  with  certainty  diagnose  organic 
disease  of  the  liolandic  zone  of  the  opposite  cerebral  hemi- 
sphere. If  the  leg  is  specially  affected,  the  lesion  is  in  the 
upper  third  of  the  Rolandic  convolutions  ;  if  the  arm,  in  the 
middle  third  of  the  Rolandic  convolutions ;  if  the  face,  in 
the  lower  third  of  the  Eolandic  zone.  And  we  may  luore 
precisely  localise  the  lesion  in  the  upper  or  lower  half  of 
these  divisions  respectively,  according  as  the  proximate 
or  distal  movements  are  more  particularly  affected.  Lesions 
of  the  lower  facial  region  in  the  left  hemisphere  are  almost 
invariably  associated  with  motor  (Broca)  aphasia. 

According  to  the  extent  of  the  destructive  lesion,  the 
paralysis  is  temporary  or  permanent — in  the  latter  case 
followed  by  descending  degeneration  in  the  pyramidal  tracts. 
The  electrical  reactions  of  the  paralysed  parts  are  not 
appreciably  modified.  In  the  great  majority  of  the  recorded 
cases  of  cortical  paralysis,  sensation  has  been  found  unim- 
paired;  but,  on  the  other  hand,  a  considerable  number  of 
cases  have  been  put  on  record,  in  the  which,  with  lesions  of 
various  kinds  (including  tumours)  implicating  the  motor 
zone,  there  has  been  paralysis  not  only  of  motion,  but  also 
of  sensation  in  a  greater  or  less  degree.  Very  divergent 
views  have  been  expressed  in  reference  to  the  interpretation 
of  these  facts.  I  have  maintained — and  a  similar  opinion 
has  been  expressed  by  Charcot,  Nothnagel,  &c. — that  there 
is  no  necessary  connection  between  cortical  lesions  of  the 
motor  zone  and  affections  of  sensibilitj^ ;  and  I  am  further 
of  opinion  that  the  motor  and  sensory  centres  are  anatomi- 
cally distinct  from  each  other,  though  functionally  and 
probably  organically  connected  together.  Others  (Exner, 
Luciani,  &c.)  hold  that  the  sensory  and  motor  centres  coin- 
cide, and  believe  that  cortical  motor  lesions  affect  common 
sensibility  as  well  as  motion.     Bastian  believes  that   with 
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lesions  of  the  motor  zone  there  is  paralysis  of  the  muscular 
sense  ;  while  Nothnagel  is  of  opinion  that  paralysis  of  the 
muscular  sense  is  related,  not  to  lesions  of  the  cortical  motor 
zone  proper,  but  to  those  implicating  the  inferior  parietal 
lobule.  It  is  evident  from  the  discrepancy  of  views  thus 
enumerated  that  the  facts  of  disease  on  which  they  are  based 
are  neither  uniform  nor  altogether  simple. 

I  will  not  here  attempt  an  analysis  of  the  individual 
cases  adduced  in  favour  of  this  or  that  hypothesis,  but 
merely  apply  certain  rules  which  should  guide  us  in  forming 
a  decision  on  these  points.  Mere  frequency,  as  the  records 
of  cerebral  disease  amply  illustrate,  is  not  sufficient  to  estab- 
lish direct  causal  relationship  between  the  obvious  lesion 
and  the  symptoms  exhibited.  Whereas  paralysis  of  motion 
is  invariably  caused  by  truly  destructive  lesions  of  the  motor 
zone  ;  anaesthesia  is  only  of  occasional  occurrence  in  con- 
nection with  apparently  similar  lesions.  There  is  no  relation 
between  the  extent,  degree,  or  duration  of  the  motor  paralysis 
and  the  impairment  of  sensation,  for  there  may  be  the  most 
absolute  paralysis  of  motion  with  perfect  sensibility  in  all 
its  forms,  cutaneous  as  well  as  muscular ;  and  the  motor 
paralysis  remains  when  anaesthesia,  if  any,  has  entirely 
vanished.  And,  on  the  other  hand,  in  connection  with 
certain  cerebral  lesions,  there  may  be  absolute  anaesthesia 
with  practically  unimpaired  motor  capacity.  If  there  were 
on  record  one-tenth  of  the  number  of  cases  of  destructive 
lesion  of  the  so-called  motor  zone  without  motor  paralysis, 
as  there  are  of  similar  lesions  without  loss  of  sensation,  the 
whole  theory  of  a  special  motor  zone  would  have  to  be 
abandoned.  From  this,  I  think  it  may  be  concluded  that 
the  sensory  and  motor  centres  do  not  coincide,  and  that  the 
anaesthesia  sometimes  observed  in  connection  with  lesions 
implicating  also  the  motor  zone  is  in  reahty  due  to  direct  or 
indirect  implication  of  sensory  tracts  or  centres.  A  sensory 
zone  proper  is  not  a  mere  matter  of  speculation,  but  a  vera 
causa ;  for  it  has  been  demonstrated  beyond  all  question — 
in  monkeys,  at  least — by  my  own  and  the  experiments  of 
Horsley  and  Schiifer,  that  the  falciform  lobe  is  the  cortical 
centre  of  common  sensibility,  inasmuch  as  destructive  lesions 
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of  this  region  produce  hemiaiiaGstbesia  on  the  opposite  side  of 
the  body.  The  position  of  the  sensory  tract  in  the  posterior 
division  of  the  internal  capsule  is  also  well  known,  but  we 
are  still  in  need  of  information  with  respect  to  the  position 
and  course  of  the  tracts  which  connect  this  with  the  falci- 
form lobe,  and  those  which  associate  the  latter  Math  the 
motor  zone.  Many  of  the  recorded  cases  of  anaesthesia  in 
connection  with  lesions  affecting  the  motor  zone  can  be 
shown  to  have  directly  implicated  also  the  falciform  lobe,  or 
the  sensory  tracts  ;  and  we  may  legitimately  assmne,  even  if 
we  cannot  always  demonstrate,  a  similar  direct  or  indirect 
implication  in  the  case  of  the  others.  Those  who  contend 
for  at  most  only  a  slight  blunting  of  the  sensibility  of  the 
fingers,  and  not  of  other  parts  in  connection  with  lesions  of 
the  motor  zone,  should  take  into  consideration  that  this  may 
be  only  a  portion,  or  a  remnant  of  a  general  hemianaesthesia  ; 
for  when  a  general  hemianaesthesia  is  passing  off',  the  fingers 
are  usually  the  last  to  recover  their  pristine  sensibility,  just 
as  they  are  the  last  to  recover  their  delicate  movements 
after  a  general  hemiplegia  ;  and  when  a  limb  is  motionless, 
cold,  oedematous,  or  contractured,  it  may  be  a  less  delicate 
instrument  of  touch,  more  from  imperfections  in  the  instru- 
ment itself,  than  in  the  centres  of  tactile  perception. 

The  question  of  the  relation  of  cerebral  lesions  to  affec- 
tions of  common  sensibility  is  one  of  considerable  practical 
importance  in  reference  to  regional  diagnosis  and  operative 
surgery.  I  should  regard  a  hemiplegia  associated  with 
hemianaesthesia  either  as  a  sign  of  lesion  of  the  internal 
capsule,  or  if  (as  judged  by  the  other  indications  above 
mentioned)  invading  the  cortical  motor  zone,  as  a  sign  of 
implication  also  of  the  gyrus  fornicatus,  or  its  connections 
with  the  internal  capsule. 

Subcortical  lesions  of  the  motor  zone  produce  symptoms 
not  readily,  if  at  all,  distinguishable  from  lesions  of  the 
cortex  itself.  They  are  perhaps  less  frequently  so  limited, 
owing  to  the  close  relation  and  convergence  of  the  various 
tracts  towards  the  internal  capsule,  though  occasionally  they 
have  the  differentiated  character  of  monoplegia.  Theo- 
retically, on  experimental  grounds,  irritative  lesions  of  the 
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subcortical  fibres  should  produce  only  tonic  and  not  clonic, 
or  epileptiform,  spasms  of  the  related  muscular  groups,  but 
practically  this  is  not  a  reliable  test,  inasmuch  as  these 
lesions  generally  cause  also  cortical  irritation  and  clonic 
convulsions  of  the  usual  type.  More  frequently,  however, 
in  subcortical  than  in  cortical  disease  there  is  an  absence  of 
that  tenderness  on  percussion  or  deep  pressure  which 
many  years  ago  ('West  Eiding  Asylum  Keports,'  Volume  II., 
1874,  Brain,  Vol.  I.,  1879)  I  indicated  as  a  valuable  con- 
firmation of  the  regional  diagnosis  founded  on  the  symp- 
tomatology. I  have  lately  had  under  my  care  a  case  of 
subcortical  tumour  of  the  size  of  a  hen's  egg  situated  at  the 
upper  extremity  of  the  Rolandic  zone,  in  which  no  pain 
whatever  could  be  elicited  by  the  deepest  pressure  or 
percussion,  over  the  region  where  it  was  supposed  to  be, 
and  where  the  autopsy  proved  that  it  actually  was.  Usually, 
if  not  universally,  lesions  of  the  cortex,  if  at  all  irritative  in 
character,  are  associated  with  this  localised  tenderness  to 
percussion,  though  no  pain  may  be  spontaneously  complained 
of  by  the  patient. 

Though  the  clinical  facts  of  irritative  and  destructive 
lesions  of  the  post-frontal  or  oculo-motor  zone  are  in 
accordance  with  the  data  of  experimental  physiology,  they 
are  not  of  themselves  as  yet  sufficient  to  furnish  precise 
regional  diagnostic  indications.  The  effects  of  unilateral 
destruction  are  not  permanent,  and  hence  an  actual  de- 
structive lesion  of  this  region  may  be  entirely  latent.  The 
same  is  true  of  the  marginal  gyrus.  Lesions  may  exist  in 
all  other  portions  of  the  hemisphere  without  producing 
obvious  symptoms. 

Lesions  of  the  prefrontal  region  cannot  with  certainty 
be  diagnosed  from  the  symptoms  of  the  lesion  as  such. 
The  irritable  dementia  not  unfrequently  observed  in  con- 
nection with  such  lesions  cannot  with  certainty  be  dis- 
tinguished from  the  general  effects  of  other  cerebral  diseases, 
such  as  tumour,  abscess,  and  the  like.  AVheii  a  regional 
diagnosis  is  possible,  it  is  founded  mainly  on  a  consideration 
of  the  symptoms  induced  by  the  not  unfrequent  implication 
of  the  structures  in  the  anterior  fossa,  together  with  the 
effects  of  extension  backwards  upon  the  motor  tracts. 
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Lesions  of  the  occipital  region  may  remain  latent,  but 
if  the  lesion  is  such  as  to  cause  extensive  destruction  of  the 
medullary  fibres,  or  optic  radiations  of  the  occipito-angular 
region — and  this  would  appear  to  be  of  specially  frequent 
occurrence  in  connection  with  lesions  of  the  mesial  aspect 
and  occipito-temporal  convolutions  (Nothnagel,  Seguin) — 
we  get  homonymous  hemianopsy  towards  the  opposite  side. 
A  similar  result  may,  however,  be  caused  by  a  lesion  of  the 
optic  tract,  or  of  the  corpora  geniculata. 

A  sudden  or  apoplectiform  onset  is  in  favour  of  cerebral 
hemianopsy  proper.  Cerebral  hemianopsy  pure  and  simple 
is  comparatively  rare.  Very  frequently  it  is  associated  with 
a  greater  or  less  degree  of  hemiansesthesia  (owing  to  the 
implication  of  the  adjacent  sensory  tracts),  slight  hemiplegia, 
or  monoplegia,  and  occasional  word-blindness.  The  visual 
fields  are  frequently  concentrically  contracted,  and  the 
dividing  line  commonly  diverges  away  from  the  fixation 
point  into  the  blind  side.  I  have  suggested  ("  Cerebral 
Amblyopia  and  Hemiopia,"  Beaix,  vol.  iii.)  that  a  line  passing 
exactly  through  the  fixation  point  is  in  favour  of  tract 
lesion ;  but  I  admit  that  there  are  statements  on  record 
which  seem  opposed  to  this  hypothesis.  The  point  is  one, 
however,  which  I  think  will  well  bear  further  investigation. 
A  distinctive  test  between  cerebral  and  optic  tract  hemian- 
opsy, which  promises  to  be  of  great  value,  has  been  proposed 
by  Wilbrand  ('Hemianopsie,'  1881,  page  89).  In  cerebral 
hemianopsy,  a  pencil  of  light  thrown  on  the  ansesthetic 
side  causes  the  usual  bilateral  pupillary  reaction ;  whereas 
if  the  lesion  is  in  the  tract  no  such  reaction  occurs.  This 
test  is  somewhat  difiicult  to  carry  out  in  practice,  and 
special  care  must  be  taken  to  avoid  the  region  of  the  macula 
liitea. 

Word-blindness  and  allied  defects  in  visual  ideation 
indicate  destructive  lesion  of  the  angular  gyrus  of  the  left 
hemisphere.  Not  unfrequently  irritative  lesions  of  this 
region  cause  subjective  ocular  spectra,  or  visual  hallu- 
cinations. 

Word-deafness  indicates  destructive  lesion  affecting  the 
superior  temporal  gyrus  of  the  left  hemisphere.     Total  deaf- 
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ness  along  with  word-deafness  may  be  caused  by  bilateral 
lesions  of  the  same  region. 

Lesions  of  the  other  portions  of  the  temporal  lobe  are 
generally  latent.  Lesions  of  the  hippocampal  lobule  cal- 
culated to  cause  irritation,  have  given  rise  to  subjective 
olfactory  sensations.  Assuming  that  there  were  facts  indica- 
tive of  disease  of  the  hemisphere  rather  than  of  the  olfactory 
nerves  or  tracts,  such  subjective  sensations  would  be  in 
favour  of  lesion  implicating  the  hippocampal  lobule. 

Abstracting  from  traumatic  lesions  the  diagnosis  of  the 
nature  of  the  disease,  whether  embolism,  thrombosis,  hae- 
morrhage, abscess,  syphilis,  tubercle,  or  other  cerebral  tu- 
mours, will  depend  on  a  consideration  of  various  factors  and 
symptoms  which  I  do  not  purpose  here  to  enter  upon. 

The  diagnosis  is,  however,  not  always  easy,  for  even  the 
most  pathognomonic  symptom,  such  as  optic  neuritis  in  cere- 
bral tumour,  may  occasionally  be  absent. 

In  reference  to  cerebral  tumour,  in  particular,  the  atten- 
tion of  neurologists  is  greatly  needed  towards  the  discovery 
and  formulation  of  signs  and  symptoms  which  will  serve  as 
better  guides  than  we  at  present  possess,  in  determining  the 
exact  nature  of  the  tumour,  and  whether  it  is  an  isolable 
or  infiltrating  growth.  The  diagnosis  is  at  present  unfor- 
tunately in  many  cases  only  possible  after  death,  or  during 
the  operation  undertaken  to  remove  it. 

II. — Maij  surrjlcal  operations  he  iDuIertakoi  on  the  bra  in 
and  its  coverings  wltli  as  great  safetij  as  any  of  the  major 
operations  in  surgery  ! 

In  reference  to  the  second  head,  the  opinions  of  surgeons 
have  been  very  much  divided.  While  some,  up  to  a  com- 
paratively recent  date,  have  looked  upon  trephining  as  a 
most  dangerous  and  unjustifiable  operation,  others  have 
regarded  the  operation  per  se  as  attended  by  comparatively 
little  risk  ;  attributing  the  fatal  results  (unfortunately  all  too 
frequent)  to  the  conditions  under  which  the  operation  was 
undertaken.  Walsham  (St.  Bartholomew  Reports,  1882-3) 
has  analysed  the  results  of  686  cases  of  trephining,  both  for 
cranio-cerel^ral  injuries  and  traumatic  epilepsy,  and  arrives 
at  the  conclusion  that  though  the  published  statistics  would 
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appear  to  show  that  trephining  j)er  se  is  a  very  dangerous 
operation,  being  followed  by  a  mortality  of  50  per  cent.,  yet 
this  is  not  a  legitimate  deduction  from  the  facts.  In  very 
few  of  the  269  deaths  occurring  in  these  686  cases,  could  the 
trephining  be  truly  regarded  as  the  real  cause  of  death — this 
being  the  condition  which  the  operation  was  undertaken  to 
cure.  In  122  cases,  where  the  disease  was  not  of  such  a 
nature  as  to  endanger', life  at  the  time,  the  mortality  was  only 
13,  or  10"6  per  cent.  This  mortality,  however,  he  is  of 
opinion  might  be  further  reduced,  provided  proper  antiseptic 
precautions  were  adopted  and  the  membranes  not  wounded. 
Amidon  ('Annals  of  Surgery,'  vol.  i.,  1885),  from  a  study  of 
the  facts  of  115  cases,  comes  to  the  conclusion  that,  apart 
from  symptoms  endangering  life  at  the  time  of  the  ox^eration, 
a  mortality  of  only  3'2  per  cent,  could  ])e  properly  attributed 
to  the  operation  itself.  Bluhm  {ArcJiiv.  fur  Kliii  Chir., 1S7(^), 
analysing  831  cases  of  trephining  before  the  era  of  antisep- 
tics, fixes  the  mortality  from  all  causes  at  44  per  cent.,  while 
Seydel  {Antiseptih  ti.  Trepanation,  1886)  says  that  under 
antiseptic  treatment  the  mortality  in  289  cases,  from  all 
causes,  was  only  15'5  per  cent. ;  while  the  mortality  from 
the  simple  operation  of  trephining  itself  did  not  amount  to 
more  than  1'6  per  cent.  Even  those  surgeons  who,  like 
Walsham,  have  regarded  trephining  as  a  comparatively  safe 
operation  per  sc,  have  made  the  proviso  that  the  membranes 
should  not  be  opened,  or  the  brain  itself  operated  upon.  No 
one,  so  far  as  I  know,  had,  up  to  a  very  recent  date,  advo- 
cated the  deliberate  opening  of  the  cerebral  membranes  and 
operation  on  the  brain  itself,  for  the  relief  of  diseases  localised 
by  their  symptomatology,  entirely  irrespective  of  traumatic 
influence.  I  was  led  to  advocate  this  by  a  comparison  of  the 
results  of  the  experiments  which  I  had  made  on  the  brains 
of  monkeys  without  antiseptics,  with  those  obtained  by 
Prof.  D.  F.  Yeo  and  myself,  under  strictly  antiseptic  precau- 
tions, as  published  in  the  British  Medical  Juurnal,  1880. 
Whereas  in  the  first  series  of  experiments  encephalitis,  or 
jnoningocephalitis  was  the  invariable,  and  almost  always 
fatal  result,  in  the  second  series  no  such  result  occurred 
(except  once,  when  the  antiseptic  treatment  was  undoubtedly 
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interfered  with) ;  and  even  after  the  most  formidable,  and 
occasionally  twice  or  thrice  repeated  removal  of  portions  of 
the  brain,  the  animals  continued  in  perfect  health  and  free 
from  first  to  last,  from  fever  or  other  constitutional  disturb- 
ance. It  could  not  be  said  that  experiments  on  monkeys 
were  not  comparable  to  those  on  man,  or  that  these  animals 
could  bear  operations  without  the  risks  attendant  on  similar 
operations  in  human  beings,  for  the  first  series  of  experi- 
ments showed  conclusively  that  monkeys  are  liable  to  pre- 
cisely the  same  dangers  as  those  which  are  the  chief  cause 
of  death  in  man.  I,  therefore,  having  frequently  before  sug- 
gested, ventured  formally  (Medical  Chirurgical  Transactions, 
Oct.,  1883)  to  advocate  operative  procedure  in  such  diseases 
as  cerebral  tumour,  in  respect  to  which  all  therapeutic  reme- 
dies had  hitherto  proved  unavailing.  Though  MacEwen 
seems  to  have  arrived  at  the  same  conclusion,  and  had 
actually  ("  Address  in  Surgery  at  the  Meeting  of  the  British 
Medical  Association  in  Glasgow,"  British  Medical  Journal, 
Sept.,  1888)  operated  successfully,  not  only  in  several  cases 
of  traumatic  effusion  of  the  blood,  but  also  in  two  cases  of 
cerebral  tumour — one  of  which  was  the  recurrence  of  a  pre- 
viously excised  tumour  of  the  left  orbit,  and  the  other  a 
syphilitic  nodule  in  the  paracentral  lobule — the  first  pub- 
lished case  of  removal  of  a  cerebral  tumour,  indicated  and 
localised  purely  from  the  symptomatology,  altogether  apart 
from  external  indications,  was  Dr.  Bennett's  case,  operated 
upon  by  Mr.  Godlee  (Lancet,  Dec.  20th,  1884).  This  case 
I  had  the  opportunity  of  seeing,  with  Dr.  Bennett,  and  of 
confirming  his  diagnosis  and  supporting  him  in  the  treat- 
ment which  he  had  resolved  on.  Though  the  case  terminated 
fatally,  this  was  due  to  secondary,  and  obviously  avoidable, 
inflammation,  and  so  far  it  demonstrated  that  the  mere 
removal  of  a  cerebral  tumor  was  not  in  itself  a  necessarily 
dangerous  or  fatal  proceeding.  This  case  was  the  chief 
means  of  stimulating  the  attention  of  the  profession  to  the 
surgical  treatment  of  cerebral  diseases.  Since  then  many 
similar  operations  have  been  performed,  and  a  large  measure 
of  success  has  been  achieved.  MacEwen  reports  successful 
results  in  eighteen  out  of  twenty-one  cases  operated  upon 
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by  him.  Of  the  nine  cases  of  which  he  gives  details,  two 
were  of  cerebral  abscess — one  of  w^iich  proved  fatal ;  four 
were  tumours,  including  one  cyst ;  one  was  a  traumatic  lesion 
of  the  angular  gj'rus  entirely  localized  by  s}Tnptomatolog}% 
(viz.,  word  blindness  and  homicidal  impulse)  ;  and  two  were 
hsemorrhagic  extravasation. 

Horsley  (British  Medical  Journal,  Oct.  9th,  1886  and 
April  23rd,  1887)  has,  at  this  hospital  (Queen  Square), 
operated  successfully  three  times  for  cerebral  tumour,  though 
in  one  of  the  three,  recurrence  took  place,  followed  by  death 
six  months  afterwards.  He  has  five  times  excised  irritative 
lesions  of  the  cortex,  originally  due  to  traumatic  influence ; 
and  once  successfully  evacuated  a  cerebral  abscess  {British 
Medical  Journal,  March  10th,  1888).  Keen  {American 
Journal  of  the  Medical  Sciences,  Oct.  and  Nov.  1888)  has 
successfull}^  removed  a  large  cerebral  tumour,  weighing  over 
three  ounces ;  and  has  twice  successfully  excised  irritative 
lesions  of  the  motor  cortex.  Durante  {Lancet,  Oct.  1st, 
1887)  has  recorded  a  case  of  successful  removal  of  a  tumour 
from  the  left  anterior  fossa.  Weir  has  successfully  removed 
a  tumour  from  the  motor  cortex  in  a  case  diagnosed  by 
Se^^uin  {American  Journal  of  Medical  Sciences,  July  and 
Sept.,  1888).  Markoe  {Medical  Neivs,  Nov.  5th,  1887) 
successfully  removed  a  cyst,  or  tumour,  probably  due  to 
iiijuries  received  eight  years  previously ;  and  Kendall  Franks 
has  recorded  a  similar  case  operated  upon  four  j-ears  after 
the  receipt  of  the  injury  {British  Medical  Journal,  April  9th, 
1887).  A  case  of  successful  excision  of  a  portion  of  the 
motor  cortex  for  Jacksonian  epilepsy  has  been  recorded  by 
Lloyd  and  Deaver  {American  Journal  of  Medical  Sciences, 
Nov.,  1888)  ;  another  by  v.  Bergman  {Archiv.  fiir  Klin.  Chir., 
Vol.  86.,  1887,  p.  860)  ;  while  Hughes  Bennett  {British 
Medical  Journal,  Jan.  1st,  1887)  reports  a  case  of  opening 
the  dura  mater,  and  probing  of  the  cortex  (in  the  region  of 
the  angular  gyrus)  the  supposed  seat  of  the  irritation  in  a 
case  of  epilepsy  with  visual  hallucinations,  supposed  due  to 
a  blow  received  six  years  previously.  Edmund  Owen  {British 
Medical  Journal,  Oct.  13th,  1888)  reports  a  case  of  successful 
renioval  of  a  hoemorrhagic  extravasation  localised  by  symp- 
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toms,  apart  from  external  indication ;  and  a  case  somewhat 
similar,  though  guided  largely  by  external  indications,  has 
been  recorded  by  Oliver  {British  Medical  Journal,  Feb.  4th, 
1888).  In  addition  to  the  two  cases  of  cerebral  abscess 
successfully  evacuated  by  MacEwen  and  Horsley,  two  others 
have  been  recorded  by  Barker  {British  Medical  Journal, 
Dec.  11th,  1886  and  April  14th,  1888),  and  a  fifth  by  Green- 
field {British  Medical  Journal,  Feb.  12th,  1887).  In  all 
these  five  cases  the  abscess  was  localised  by  symptomatology, 
entirely  apart  from  external  indication  beyond  the  fact  of 
the  existence  of  otitis  media. 

Though  I  have  purposely  excluded  from  this  review  opera- 
tions for  traumatic  abscess,  two  others  might  be  mentioned 
in  this  connection  reported  by  Truckenbrodt  and  Schondorf 
respectively  (referred  to  in  my  paper,  British  Medical 
Journal,  March  10th,  1888).  Besides  these  cases  of  success- 
ful trephining  and  operation  on  the  brain,  two  have  been 
reported  in  which  the  disease  was  either  not  found,  or  not 
removable.  One  of  these,  a  tumour  in  the  cerebellum,  has 
been  reported  by  Weir  {American  Journal  of  Medical 
Sciences,  Sept.  1888).  Death  occured  two  and  a  half  months 
afterwards,  obviously  irrespective  of  the  operation.  The 
second  was  an  operation  by  Heath  {Lancet,  April  7th,  1888) 
for  a  tumour  situated  in  the  anterior  fossa,  which  could  not 
be  removed  on  account  of  adhesions.  The  patient  was  alive 
thirteen  months  after  the  operation. 

This  gives  us  a  list  of  forty-six  cases  in  which  the  skull 
has  been  trephined,  the  dura  mater  opened,  and  the  brain 
itself  operated  upon  for  tumours,  abscesses,  irritative  lesions, 
and  more  or  less  distant  results  of  traumatic  injury  in  whicli 
the  indications  for  the  trephining  have  been  mainly  given 
by  the  symptomatology  in  accordance  with  the  principles 
of  cerebral  localisation,  and  all  successful  qua  the  operation 
itself.  But  against  this  record  must  ])e  placed  a  list  of 
unsuccessful  cases  in  which  death  has  resulted  either  within 
a  few  hours  from  shock  or  a  similar  condition,  or  within 
a  fortnight  after  the  operation  from  septic  inflammation,  or 
from  other  causes  not  perhaps  strictly  attributable  to  the 
operation  itself. 
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Three  fatal  cases  of  removal  of  tumour  from  the  cere- 
bellum have  been  reported  respectively  by  Bemiet  E.  May 
{Lancet,  April  16th,  1887),  Suckhng  {Ihicl,  October  1st,  1887), 
and  Horsley  {British  Medical  Journal,  April  23rd,  1887).  Of 
unsuccessful  removal,  or  attempts  at  removal,  of  cerebral 
tumour,  one  is  reported  by  Hirschfelder  {Pacific  Medical 
and  Surgical  Journal  April,  1886),  death  in  this  case  being 
due  to  septic  inflammation ;  a  second  by  Birdsall  {Medical 
Neivs,  April  16th,  1887)  death  due  to  shock  and  haemorrhage  ; 
a  third  by  Hammond  {Medical  Neics,  April  23rd,  1887),  death 
resulting  twenty-four  hours  afterwards ;  and  a  fourth  (tumour 
of  the  skull  and  brain)  by  v.  Bergmann  {Archiv.  fiir  Klin. 
Chi?'.,  1887,  vol.  xxxvi.,  page  829).  In  this  case  death  occurred 
on  the  fifth  day,  from  apparently,  cerebral  oedema.  To 
these  I  have  to  add  two  cases  of  exploratory  trephining  for 
cerebral  tumour  under  my  own  care.  In  the  one  of  these 
the  operation,  performed  by  Sir  Joseph  Lister,  was  for 
tumour  in  the  right  anterior  fossa,  which,  however,  was  too 
deeply  situated  to  be  reached.  The  patient  was  in  a  state 
of  coma  at  the  time  of  the  operation,  and  death  occurred  on 
the  eighth  day  under  gradually  increasing  coma,  but  without 
inflammation.  A  second  case,  operated  upon  by  Mr.  Eose, 
was  a  tumour  of  the  right  temporo-sphenoidal  lobe.  The 
patient  was  i)i  extremis  when  operated  upon,  and  the  tumour 
was  too  deeply  situated  to  be  removed.  In  this  case  death 
occurred  within  twenty-four  hours  afterwards. 

If  we  include  the  fatal  cases  of  operation  on  the  cere- 
bellum, which  perhaps,  however,  should  be  better  considered 
apart,  the  mortality  of  the  various  operations  above  recorded 
would  appear  to  be  21*7  per  cent. ;  excluding  cerebellum 
cases,  the  mortality  would  be  lo'2  per  cent.  It  is  possible 
that  other  cases,  yet  to  be  recorded,  may  modify  these 
statistics  to  some  extent,  but  I  think  we  may  safely  say  that 
the  mortality  from  all  operations,  including  the  removal  of 
even  large  cerebral  tumours,  will  be  found  to  be  considerably 
less  than  30  per  cent.  This  mortality  will  be  found  to  con- 
trast not  unfavourably  with  that  which  results  from  some  of 
the  major  and  generally  recognised  legitimate  operations  in 
surgery.  I  extract  the  following  from  the  latest  edition  of 
"  Erichsen's  Surgery  :  " — 
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The  mortality  after  amputation  of  the  hip  joint  varies 
from  70  to  42  per  cent. 

Amputation  of  the  shoulder  joint  49t  per  cent. 

Ligature  of  the  common  carotid  68  per  cent. 

Laparotomy  for  intestinal  obstruction  80  per  cent. 

Strangulated  hernia  (after  two  days)  40  per  cent. 
III. — AVhat  diseases  and  conditions  may  be  considered 
as  justifying  or  demanding  surgical  interference  with  the 
view  to  their  removal  or  amelioration  ? 

There  can,  I  think,  be  little  question  as  to  tlie  advisa- 
bility of  trephining  in  primary  cranial  injuries,  with  symp- 
toms of  compression  or  localized  paralysis  or  convulsions, 
with  a  view  to  removing  depressed  fractures,  splinters  of 
bone,  or  haemorrhagic  extravasations,  on  which  these  symp- 
toms depend.  For  when  we  consider  the  successful  achieve- 
ments recently  reported  by  MacEwen  {supra  cit.)  and  Owen 
{supra  cit.)  and  the  fact  that  operations  of  this  kind  under 
antiseptic  precautions  do  not  amount  to  more  than  8.G  per 
cent.  (Seydel),  and  when  we  remember  also  that,  even  if 
without  operative  procedure  some  cases  of  compression 
apparently  get  well  spontaneously,  yet  subsequently,  often 
many  years  afterwards,  the  patient  may  become  epileptic  or 
insane,  we  have  good  ground  for  regarding  the  operation  as 
not  only  justified,  but  imperatively  demanded  as  a  preventive 
measure.  Nor  can  there  be  any  question  as  to  the  advisa- 
bility of  trephining  with  a  view  to  the  evacuation  of  trau- 
matic abscess.  For  though  the  mortality,  even  under 
antiseptics,  appears  to  be  very  high— amounting,  according 
to  Seydel,  to  68"(3  per  cent— yet,  as  a  spontaneous  cure  is 
practically  unknown,  death  would  be  the  inevitable  result  in 
all  cases.  Nor  will  there,  I  imagine,  be  any  question  as  to 
the  advisability  of  operation  with  a  view  to  the  evacuation 
of  a  collection  of  pus  from  any  cause  not  traumatic,  provided 
that  the  seat  of  the  abscess  can  be  accurately  determined. 

The  great  majority  of  cerebral  abscesses  arise  in  con- 
nection with  disease  of  the  middle  ear ;  but  neither  the  fact 
nor  the  seat  of  the  abscess  is  at  all  times  clearly  revealed 
by  the  symptomatology.  We  can,  however,  point  to  some 
brilliant  examples  of  successful  localisation  and  evacuation 
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of"  cerebral  abscess,  within  recent  times,  besides  the  iwo 
successful  cases  reported  by  Schondorf  {MonafgscJi.  fiir 
Ohreii  heilJc,  No.  2,  1885)  and  Truckenbrod  {Archives  of 
Otology,  June — September,  1886),  in  which  the  localisation 
was  largely  determined  from  external  indications,  five  others, 
diagnosed  from  the  symptomatology  alone,  and  successfully 
treated,  have  been  recorded  respectively  by  Gowers  and 
Barker  {British  Medical  Journal,  Dec.  11th,  1886)  ;  Green- 
field {Ibid,  Feb.  12th,  1887)  ;  MacEwen  {Lancet,  March  26th, 
1887)  ;  Ferrier  andHorsley  {British  Medical  Journal,  March 
10th,  1888);  and  Barker  {Ibid,  April  14th,  1888).  There 
seems  good  reason  for  believing  that  equally  successful  cases 
will  become  more  numerous  in  the  future.  While,  however, 
there  is  little  room  for  doubt  as  to  the  expediency  of  primary 
trephining  for  cranial  injuries  and  their  more  or  less  imme- 
diate consequences,  the  question  is  different  when  we  come 
to  consider  the  question  of  secondary  trephining  with  a  view 
more  especially  to  cure  epilepsy  or  similar  affections  due  to, 
or  supposed  to  be  due  to,  a  cranial  injury  inflicted  at  a  more 
or  less  distant  date. 

Though  trephining  for  this  purpose  dates  even  from 
pre-historic  times,  it  is  by  no  means  settled  how  far  as  a 
curative  measure  in  the  true  sense  of  the  word,  it  has 
proved  successful.  Apart  from  the  risks  of  the  operation 
itself — which,  according  to  Billings,  has  been  attended  by 
a  mortality  of  28  per  cent,  before  antiseptics  ;  but  since 
tlie  introduction  of  antiseptic  treatment  estimated  by  Seydel 
at  0  per  cent. — the  proportion  of  cures  of  ti'aiunatic 
epilepsy  lias  been  estimated  by  Fccheverria  at  do  per  cent.  ; 
by  Walsham  at  58  per  cent.  ;  and  by  Konig  at  59  per  cent., 
and  l)y  Seydel  at  69"2.  In  82  cases  carefully  analysed  by 
Walsham  the  primary  nature  of  the  lesion,  where  one  for 
certainty  was  known  to  have  occurred,  was  in  more  than 
half  the  cases  a  fracture,  generally  compound,  with  a  de- 
pression. In  the  remainder,  the  injury  when  known  was 
various — a  scalp  wound  with  possible  bruising  of  bone,  a 
contusion  of  the  scalp,  or  a  simple  fracture — whilst  in  many 
no  history  was  obtained  of  the  primary  injury-,  fuiiher  than 
that  the  patient  had  a  fall,  or  received  a  blow  on  the  head 
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many  years  ago,  often  in  childhood.  In  all  the  cases,  with 
but  few  exceptions,  there  were  some  local  indications  for 
the  use  of  the  trephine.  In  a  large  majority  there  was  a 
depression,  or  cicatrix,  tender  or  painful,  either  on  pressure 
or  otherwise  ;  whilst  in  others  there  was  a  tender  or  painful 
spot  without  depression  or  other  mark  of  former  injury. 
In  two-thirds  of  the  cases  a  portion  of  the  bone  was  found 
either  depressed,  or  variously  altered  or  diseased.  The 
dura  mater  in  the  greater  number  of  cases  appeared  healthy, 
but  in  some  was  thickened,  congested,  vascular,  adherent 
or  otherwise  altered.  In  sixteen,  nothing  was  found  by  the 
operation  to  account  for  the  epilepsy.  Six  of  these  died, 
and  in  two,  even  at  the  post-mortem  examination,  no  cause 
for  the  epilepsy  could  be  discovered.  The  remaining  ten 
recovered  from  the  operation,  and  all,  with  the  exception  of 
three,  were  cured  of  the  epilepsy  and  other  symptoms  for 
which  they  were  trephined.  In  the  three  exceptions,  two 
were  improved,  one  was  not  improved.  There  is  good 
reason  for  believing,  however,  that  the  number  of  real  cures 
of  traumatic  epilepsy  is  not  so  great  as  these  statistics  would 
lead  us  to  believe.  Cases  are  too  often  set  down  as  cured 
when  in  reality  the  patient  has  only  survived  the  operation, 
and  remained  free  from  fits  for  the  comparatively  short 
period  intervening  between  the  operation  and  his  discharge 
from  the  hospital.  But  this  may  easily  be  the  case  after 
trephining,  as  after  almost  any  surgical  operation  whatever ; 
and  yet  the  fits  may  recur  in  all  their  original  frequency  and 
intensity  after  a  longer  or  shorter  interval.  It  would  not 
be  safe  to  count  on  a  cessation  of  the  fits  until  at  least  a 
whole  year  should  have  elapsed  since  the  date  of  the  opera- 
tion without  any  recurrence.  Tested  by  this  standard, 
there  are  exceedingly  few  cases  on  record  in  which  it  can  be 
stated  that  the  fits  remained  in  abeyance  after  the  operation. 
Of  Walsham's  82  cases,  I  can  only  find  12  of  which  this 
can  be  predicated.  Hence  the  cures  of  traumatic  epilepsy  by 
simple  trephining,  without  opening  the  dura  mater  would 
be  placed  not  at  58  per  cent.,  but  at  the  much  lower  figure 
of  14"6.  In  three  cases  which  have  come  under  my  own 
observation,  in  which  epilepsy  occurred  after,  and  apparently 
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in  consequence  of  injury  to  the  head,  and  in  which  there 
were  distinct  signs  of  depression  or  local  tenderness  over 
the  seat  of  injury,  trephining  was  not  of  the  slightest  benefit. 
One  of  these  cases  was  the  boy  0.  G.  H.  (referred  to  by 
Mr.  Horsley,  Case  5  {British  Medical  Journal,  April  23rd, 
1887),  who  first  came  under  my  care  in  September,  1881. 
He  was  then  seven  years  old,  and  some  years  previously  had 
received  a  severe  blow  on  the  right  side  of  the  head,  of  which 
he  retained  a  well-marked  scar  above,  and  in  front,  of  the 
right  ear,  at  a  point  just  anterior  to  the  position  of  the  facial 
centre.  "When  I  first  saw  him  he  had  just  commenced  to 
have  fits,  beginning,  and  often  confined  to  the  left  angle  of 
the  mouth.  He  had  one  of  these  in  my  presence,  of  the 
typical  Jacksonian  type,  without  loss  of  consciousness.  As 
the  attacks  did  not  yield  to  medicinal  remedies,  but  on  the 
contrary,  tended  to  spread  and  become  general,  he  was,  at 
my  request,  trephined  by  Sir  Joseph  Lister,  over  the  seat  of 
injury.  No  appreciable  abnormality  could  be  detected  in  the 
bone,  or  the  dura  mater,  which  was  not  opened.  The  boy 
made  a  speedy  recovery  from  the  operation,  but  the  fits 
were  not  in  the  slightest  degTee  affected  after  the  first  day. 
A  year  afterwards  I  placed  the  boy  under  the  care  of 
Mr.  Horsley,  with  a  \'iew  to  excision  of  the  facial  centre — 
the  result  of  which  I  will  relate  subsequently.  Besides  these 
cases  which  have  come  under  my  own  observation,  I  might 
easily  quote  other  similar  unsuccessful  cases,  in  the  recent 
practice  of  others.  Three  such  are  related  by  v.  Bergmann 
('Archiv.  fiir  Klin.  Chir.,'  vol.  xxxvi.,  1887),  and  as  the 
general  result  of  my  investigations  and  experience  in  refer- 
ence to  the  question  of  trephining  for  traumatic  epileps}",  I 
would  say  that  unless  (besides  the  mere  history  of  a  blow  on 
the  head)  there  is  clear  evidence  of  local  injury  in  the  shape 
of  a  distinct  cicatrix  or  depression,  and  in  addition  some 
signs  of  localised  irritation  of  the  cortex  at  or  near  the  site 
of  injury,  trephining  is  not  indicated,  and  even  then  the 
result  is  extremely  doubtful.  The  prospects  of  benefit  are 
much  gi'eater  when,  in  addition  to  trephining  the  skull,  the 
whole  of  the  cicatrical  tissue  and  irritable  portion  of  the 
Ijrain  cortex  are  completely  excised. 
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One  of  the  most  successful  examples  of  this  kind  is  the 
case  of  J.  B.  (Mr.  Horsley's  first  case  supra  cit.)  who  first 
came  under  my  care  in  1884.  The  patient,  a  lad  of  twenty, 
had  received  when  seven  years  old  a  compound  fracture  of  the 
skull  and  injury  of  the  brain,  in  the  region  of  the  upper  part 
of  the  left  ascending  frontal  convolution,  which  had  caused  a 
permanent  slight  degree  of  right  hemiplegia.  For  five  years 
he  had  been  subject  to  fits,  mainly  on  the  right  side,  beginning 
generally  with  rotation  of  the  head  to  the  right.  He  was 
admitted  as  an  in-patient  under  the  care  of  Dr.  Jackson  and 
myself  in  December,  1884.  Between  this  time  and  May,  1885, 
he  had  an  enormous  number  of  fits,  not  materially  influenced 
by  treatment,  but  which  had  spontaneously  entirely  ceased 
for  two  months  before  he  was  discharged.  He  came  again 
under  my  observation  seven  months  later,  and  as  there 
seemed  to  be  a  very  distinct  relation  between  the  epileptiform 
tendency  and  tenderness  of  the  scar,  I  came  to  the  conclusion, 
having  previously  tried  counter-irritation  over  this  region 
without  benefit,  that  it  would  be  advisable  to  have  the  whole 
of  the  cicatrical  tissue  excised.  This  was  undertaken  by 
Mr.  Horsley  who  thoroughly  removed  the  cicatricial  tissue 
up  to  the  healthy  brain  substance,  with  the  result,  which  he 
has  described,  of  a  complete  cure  of  the  epileptic  fits  and 
only  a  slight  increase  in  the  hemiplegia.  I  saw  the  patient 
on  the  9th  of  December  of  this  year  ;  he  is  in  perfect  health , 
and  has  not  had  the  slightest  sign  of  a  fit  since  the  date  of 
the  operation — a  period  of  upwards  of  two  years  and  six 
months. 

The  successful  result  in  this  case  would  seem  to  warrant 
a  confident  hope  that  the  complete  removal  of  the  focal 
irritation  would  lead  to  a  complete  cessation  of  the  fits  in 
all  similar  cases.  The  suggestion,  first  made  by  Hughlings 
Jackson,  that  in  cases  of  focal  epilepsy,  whether  dependent 
on  organic  disease  or  not,  the  discharging  lesion  should  be 
excised,  has  met  with  widespread  approval,  and  has  led  to 
a  considerable  number  of  operations  with  this  object.  Many 
of  these  have  been  so  recently  carried  out,  that  it  is  perhaps 
too  soon  to  speak  with  confidence  as  to  the  ultimate  issue. 
But  though   the  results  have   been  on  the  whole  very  en- 
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coiiraging,  I  fear  it  must  be  admitted  that  in  some  at  least, 
the  expectations  of  permanent  benefit  have  not  been  al- 
together realized.  One  of  the  most  striking  cases  of  that 
kind  is  the  boy  0.  G.  H.  above  alluded  to.  Mere  trephining 
over  the  seat  of  the  injmy  having  proved  nnavaihng,  the 
right  facial  centre,  the  primary  focus  of  discharge,  was  excised 
by  Mr.  Horsley  a  year  after  the  first  operation.  Notwith- 
standing this  the  fits  have  not  ceased,  and  having  examined 
the  boy  the  other  day  (Dec.  3rd),  I  find  that  he  continues 
to  have  epileptiform  attacks  every  night  varying  in  number 
from  three  to  fom'  up  to  twenty,  and  the  remarkable  cir- 
cumstance is,  that  the  fits  begin  as  before  in  the  left  angle 
of  the  mouth. 

In  two  if  not  three  of  the  cases  operated  upon  by  Mr. 
Horsley  {supra  cit.)  the  fits  have  not  entirely  ceased,  even 
though  perhaps  modified.  A  similar  unsuccessful  case 
(excision  of  the  Hand  centre)  has  been  described  by  Berg- 
mann  {supra  cit.)  ;  and  another  (also  excision  of  the  Hand 
centre)  by  Keen  {supra  cit.).  In  Dr.  Bennett's  case  (probing 
of  the  angular  gyrus)  the  fits  returned  in  ten  months,  but 
again  ceased  after  excision  of  the  cicatrix  of  the  first  wound. 
It  is  uncertain  whether  they  have  ceased  entirely,  as  the  man 
has  been  lost  sight  of ;  but  the  probability  is  that  they  have 
not  returned,  otherwise  he  would  have  reported  himself.  Out 
of  twelve  cases,  however,  on  record,  the  fits  liave  not  entirely 
ceased  in  six,  and  sufHcient  time  has  not  as  yet  elapsed  to 
judge  with  certainty  as  to  the  ultimate  fate  of  the  others.  It  is 
of  the  utmost  importance  that  the  causes  of  failure  should 
be  discovered,  and  if  possible  obviated.  The  recurrence  of 
the  fits  may  be  due  (1)  to  incomplete  excision  of  the  focal 
irritation ;  (2)  to  the  neiglibouring  centres  having  become 
irrital)lc  and  unstable  like  the  original  focus  ;  (3)  to  a  habit 
of  discharge  being  established  in  tlu^  other  hemisphere,  or 
possibly  in  the  lower  centres.  It'  the  cause  were  the  last 
mentioned  it  would  follow  that  the  operation,  to  be  successful 
would  have  to  be  performed  before  what  we  miglit  call  an 
epileptiform  habit  had  become  established.  If  the  cause 
were  the  second  mentioned,  the  operation  of  excision  would 
appear   to   offer   Httk;   prospect   of    success,  except   at   the 
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expense  of  a  considerable  degree  of  paralysis.  The  question 
will  then  arise,  whether  if  the  epileptiform  fits  can  only  be 
cured  by  the  establishment  of  extensive  hemiplegia,  aphasia, 
or  other  great  impairment  of  faculty,  the  operation  may  not 
be  considered  as  a  gi'eater  evil  than  that  for  the  cure  of 
which  it  is  intended. 

I  am  inclined  to  think  that  perhaps  all  the  factors  which 
I  have  mentioned  may  occasionally  be  operative  :  but  it 
would  seem  that  if  the  fits  recurred  in  the  same  muscular 
groups  as  before,  the  chief  reason  must  be  imperfect  excision 
of  the  focus  of  irritation.  This  would  afford  the  most 
reasonable  explanation  of  the  recurrence  of  the  fits  in  the 
left  angle  of  the  mouth  in  0.  G.  H.,  previously  alluded  to; 
and  a  similar  explanation  is  applicable  to  some  at  least  of 
the  others  on  record.  The  lesson  to  be  drawn  from  this, 
therefore,  would  be  that  in  all  cases  there  should  be  as 
complete  excision  as  possilile  of  the  whole  centre  from  which 
the  discharge  proceeds. 

As  an  illustration  of  the  establif^hment  of  an  epileptiform 
habit,  I  would  here  mention  the  facts  of  a  case  which  has 
been  recently  under  my  care  at  King's  College  Hospital. 
The  patient,  a  young  woman,  aged  twenty-five,  had  received 
a  compound  fracture  of  the  skull  and  injury  of  the 
brain  in  the  right  parietal  region,  sixteen  years  previously, 
causing  permanent  hemiplegia  of  the  left  side.  A  year  after 
the  injury  she  began  to  have  left-sided  fits,  which  continued 
up  to  last  year,  when  she  was  admitted  into  King's  College 
Hospital.  In  April,  1888,  Mr.  Eose  removed  the  thickened 
and  depressed  edges  of  the  bone  and  broke  up  the  adhesions, 
but  no  portion  of  the  cortex  was  excised  as  the  parts  had 
undergone  such  atrophy  that  there  was  considerable  risk  of 
opening  into  the  lateral  ventricle.  The  fits  recurred,  and 
now  occasionally  affected  both  sides.  As  certain  portions  of 
the  scar  still  continued  tender  to  pressure,  a  second  operation 
was  undertaken  in  July,  and  further  portions  of  bone  removed. 
The  fits  ceased  for  five  months,  but  again  recurred,  this  tiine 
affecting  only  the  right  side  ;  the  left  side  to  which  previously 
the  fits  were  confined  remaining  quiescent. 

This  case  would  seem  to  show  that  from  a  lone  continued 
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irritation  limited  to  one  hemisphere,  the  other  hemisphere 
(or  perhaps  lower  centres)  may  take  on  what  may  be  termed 
an  epileptiform  habit. 

As  regards  the  treatment  of  cerebral  tumours  these,  in 
the  great  majority  of  instances,  lead  to  death  sooner  or 
later,  so  that  the  condition  must  in  all  cases  be  considered 
desperate.  Hence  the  question  is  not  between  the  relative 
advantages  of  this  or  that  mode  of  treatment,  but  between 
the  possibility  of  removal  by  operation,  and  certain  and,  too 
often  j)ainful  death.  Even  if  we  accept  as  accurate  the 
statistics  of  Hale  White  {'  Guy's  Hospital  Reports '  vol. 
iii.,  1886)  that,  at  most,  only  10  per  cent,  of  all  cerebral 
tumours  are  amenable  to  operation,  this  is  a  fact  which 
we  may  deplore,  but  it  ought  not  to  influence  us  against  the 
endeavour  to  cure,  if  possible,  the  cases  in  wliich  the  tumour 
is  so  situated,  and  of  such  a  character,  as  to  admit  of  removal. 
And  such  cases  are  sufficiently  numerous  to  come  at  some 
time  or  other,  under  the  cognizance  of  almost  every  physician. 
Already  in  a  comparatively  short  space  of  time,  eighteen 
cases  at  least  have  been  operated  upon ;  of  these,  seven, 
including  one  cyst,  have  been  successfully  removed ;  of  the 
remaining  eleven  cases  (including  three  cases  of  tumour  of 
the  cerebellum,  five  of  unremovable  tumours — two  of  them 
operated  upon  in  extremis),  nine  have  died  from  various 
causes,  including  septic  inflammation,  cerebral  oedema,  or 
shock.  This  gives  us  a  mortality  of  50  per  cent. — or  as  it 
should  rather  be  put,  a  salvation  of  at  least  half  the  cases. 

Contrasted  with  the  older  statistics  of  trephining  for  all 
causes,  or  any  of  the  major  operations  in  surgery,  I  think 
we  have  every  reason  to  regard  the  surgical  treatment  of 
cere)n-al  tumours  as  having  achieved  an  encouragdng  measure 
of  success.  And  there  is  reason  to  believe  that  greater 
successes  may  be  attained  in  future,  as  the  conditions  of 
successful  operation  and  after-ti'catment  become  better 
known.  No  cases  at  least  should  die  of  septic  inflammation, 
to  whicli  we  owe  two  of  the  fatal  cases  on  record. 

Operation  is  advisable  as  soon  as  the  nature  of  the  disease 
has  been  clearly  determined,  and  before  the  tumour  has 
acquired  sucli   dimensions   as  to  seriously  impair  the  vital 
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resistance,  and  increase  the  dangers  from  shock,  hfpmorrhage 
or  cerebral  cedema.  Even  very  large  tumours — from  three 
to  four  ounces  in  weight — and  a  corresponding  number  of 
cubic  inches  measurement — have  been  successfully  removed, 
and  that  too  under  conditions  theoretically  most  unfavourable, 
such  as  the  existence  of  a  state  of  coma,  or  semi-coma.  Yet 
the  risks  are  no  doubt  thereby  greatly  increased. 

Another  reason  for  early  operation  is  the  uncertainty  as 
to  the  nature  of  the  tumour,  whether  isolable  or  infiltrating : 
for  while  an  infiltrating  tumour  is  not  absolutely  unremovable, 
yet  the  prospect  of  permanently  successful  removal  is  greatly 
diminished  if  the  tumour  has  already  attained  a  considerable 
size. 

In  the  case  of  W.  T.  (Horsley's  case  9,  sup7'a  cit),  an 
infiltrating  sarcoma,  several  ounces  in  weight,  was  success- 
fully removed,  and  there  have  been  no  signs  of  recurrence 
up  to  a  comparatively  recent  date — a  period  of  two  years.* 

In  the  absence  of  definite  indications  as  to  the  character 

*  I  regret,  however,  to  .<a)',  that  in  response  to  enquiries  I  made  the  other 
clay,  I  have  received  a  letter  from  Mr.  Birch,  of  Newbury,  dated  Dec.  17th. 
which  makes  me  fear  that  there  are  some  indications  of  recurring  mischief. 
1  have  not  as  yet  seen  the  patient  myself,  but  Mr.  Birch  writes  as  follows  : — 
"I  had  not  seen  or  heard  anything  of  him  for  some  months,  until  Saturday, 
the  1st  instant.  I  was  then  asked  to  see  him,  and  found  that  for  a  few  weeks 
he  had  been  suffering  from  pain  in  the  head,  on  the  site  of  the  wound.  The 
pain  was  intermittent,  but  very  severe,  lasting  about  a  quarter  of  an  hour, 
and  occurring  four  or  five  times  a  day.  I  gave  him  bromide  of  potassium, 
and  the  next  morning  he  said  he  was  better  ;  but  while  I  was  sitting  by  his 
bed,  his  eyes  turned  to  the  ri^ht  for  al)0ut  a  quarter  of  a  minute  and  then 
began  to  oscillate  laterally,  rapidly  at  first,  gradually  getting  slower.  The 
whole  attack  did  not  last  mure  than  a  minute,  and  while  it  lasted  he  could  not 
see.  On  Monday,  the  3rd,  I  had  him  removed  to  the  District  Hospital,  that 
he  might  be  under  better  observation.  On  the  afternoon  of  that  day  he  had 
another  attack  in  my  presence,  similar  in  character,  but  more  severe.  He  had 
about  two  of  thesf!  attacks  daily  at  the  beginning  of  the  week." 

Addcndvm  Note,  Juhj,  ISS'). — There  is  reason  to  believe  that  the  above 
attack  was  due  to  intemperance.  The  patient  speedily  recovered,  and  when  1 
saw  him  on  May  4tb,  he  was  quite  well  and  free  from  all  pain  in  the  head.  A 
week  after  (May  11th),  he  accidentally  fell  down  stairs,  and  sustained  fracture 
of  the  skull  with  meningeal  hajmorrhage,  of  which  he  died  on  the  10th.  The 
condition  of  the  brain  will  be  the  subject  of  a  further  note. 

[This  paper,  written  more  than  six  months  ago.  is  now,  owing  to  delay  in 
publication,  somewhat  out  of  date,  as  several  important  cases  recently  published 
are  not  referred  to.  I  prefer,  however,  for  various  reasons,  to  leave  the  paper 
in  its  original  form.] 
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of  the  tumour,  and  as  to  whether  it  is^  situated  on,  in,  or 
beneath  the  cortex,  trephining  is,  in  my  opinion,  justifiable 
as  a  diagnostic  measure ;  for  if  the  tumour  should  after  all 
not  be  removeable,  the  risks  of  the  operation  itself  are  out 
of  all  proportion  much  less  than  the  evil  of  allowing  a  case 
to  perish,  which  the  autopsy  might  prove  to  be  one  which 
could  have  been  dealt  with  successfullv. 
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Translated  from  the  French  original  31 S.  hy  William  Dudley,  M.B. 

The  disease,  the  clinical  description  of  which  forms  the 
subject  of  this  article,  is  by  no  means  unknown  in  England, 
where  it  has  already  been  the  subject  of  reports  and  discus- 
sions before  the  Clinical  and  the  Pathological  Societies  of 
London.  Among  the  names  of  phj^sicians  and  surgeons 
who  have  studied  it,  we  find  those  of  Wilks,  Hadden, 
Godlee,  and  other  able  observers.  I  hope,  however,  that 
for  the  majority  of  the  members  of  the  profession,  a  formal 
description  may  yet  prove  acceptable,  and  I  have  to  thank 
the  editor  of  '  Brain  '  very  sincerely,  for  having  kindly  fur- 
nished me  with  tlie  means  and  opportunity  of  coming  for- 
ward with  such  a  contribution  to  medical  literature  under 
such  particularly  favourable  conditions. 

The  first  author,  to  my  knowledge,  who  seems  to  have 
observed  and  described  a  case  of  this  affection  is  the  surgeon 
Sancerotti,  in  1772;  since  then,  a  certain  number  of  obser- 
vations of  the  same  kind  have  been  published  in  different 
countries  by  various  authors,  and  under  the  most  diverse 
names — exophthalmic  goitre,  myxoedema,  hypertrophy  of 
the  tongue,  &c.,  &c.,  .  .  .  and  "  gigantism  ;  "  this  last 
designation  having  been  the  one  most  commonly  employed, 
in  consequence  of  the  confusion  made  between  this  anomaly  of 
development  and  acromegaly.  In  1885  when  chief  assistant 
to  Professor  Charcot,  I  was  able  to  observe  in  his  ward  two 
cases  of  this  kind,  presenting  in  a  high  degree  the  charac- 
teristic symptom  to  be  described  farther  on.  Thus  I  was 
led  to   make   a  special  study  of  this   affection,   and  to  en- 
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(leavour  to  describe  it,  bringinj:^  into  prominence  the  typical 
phenomena  which  characterise  it.     I  became  convinced  that 

1  had  before  me  a  distinct  morhicl  entity.  I  did  my  best  to 
define  it  in  its  sharp  outhnes.  In  order  to  complete  my 
task,  I  selected  one  of  the  most  prominent  symptoms,  viz., 
a  striking  non-congenital  ligpertropliy  of  the  extremities 
(liands,  feet,  cephalic  extremity) ;  I  proposed  for  it  the  name 
oi  acromegahj  (from  aicpov,  extremity,  and  fieya'i,  large.) 

Since  this  period  a  certain  number  of  new  confirmatory 
observations  have  been  published  and  some  others  which 
had  escaped  my  first  researches  have  been  brought  forward  ; 
for  my  own  part  I  liave  had  the  opportunity  of  making  an 
autopsy  on  one  of  my  first  patients,  and  of  studying  two  new 
cases  ;  it  is  one  of  these  last  cases,  hitherto  unreported,  that 
I  am  now  publishing  in  '  Brain.' 

Case. — Baud.,  ago  forfcy-nine,  employed  in  a  printiug-house. 
No  member  of  his  family  (fatlier,  mother,  l)rothcr)  has  presented 
any  enlargements  of  the  limbs.  His  father,  who  is  yet  living  (age 
seventy-three),  is  in  very  good  health.  The  patient  himself  was 
very  puny  at  birth  (weighed  one-and-a-half  kilogrammes).  At 
the  age  of  fifteen  he  had  severe  typhoid  fever.  Served  his  term 
in  the  army  ;  has  never  had  any  venereal  affection  (is  quite  certain 
on  this  point).  In  1881  had  in  the  scalp  over  the  occiput  a  very 
confluent,  pustular,  very  painful  eruption  ;  the  acute  and  inflam- 
matory period  was  of  four  or  five  days'  duration,  he  could  not 
sleep  it  pained  him  so  much,  then  the  pimples  dried  up. 

The  patient  cannot  say  exactly  since  when  the  limbs  have 
been  increasing  in  size  (since  he  had  not  attached  any  importance 
to  it,  and  had  hardly  noticed  it).  This,  however,  is  what  he  re- 
members :  being  a  soldier,  up  to  the  age  of  twenty-seven  he  never 
wore  large  shoes,  "  he  was  even  fitted  with  shoes  rather  small 
than  large  for  his  height."  Till  1878  no  one  had  ever  remarked 
on  the  size  of  Ins  hands  ;  it  was  only  at  this  time  that  that  began. 
It  seems  therefore  certain  to  him  that  the  first  symptoms  made 
their  appearance  between  the  year  1867  (the  date  when  the  patient 
was  discharged  from  the  army)  and  the  year  1878. 

At  thirty  years  of  age  the  weight  of  the  patient  had  already 
increased  a  little  ;  he  was  80  kilogrammes  instead  of  64  at  27. 
But  it  is  especially  from  1878  that  his  weight  and  si/e  have 
more  manifestly  increased  ;  in  December,  1887,  his  weight  was 
1 1.'<  kilogrammes  ;  in  December,  1888,  106  kilogrammes. 
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His  height  (measured  barefoot)  when  the  patient  was  in  the 
regiment,  was  1670  mm.  At  the  present  time,  measured  in  shoes, 
(about  2  to  3  cm.  in  depth  of  lieel),  it  is  1690  mm. 

Present  Condition,  Jan., 
1889.  —  The  appearance  of 
the  patient  is  quite  charcter- 
istic  (the  diagnosis  was  made 
in  the  street) ;  the  hands  and 
feet  are  enormous  ;  the  hands 
present  the  character  stumpy 
(camard),  as  well  as  the 
fingers  ;  the  hyiDertrophy  of 
the  soft  parts  is  such  that 
the  patient  cannot  close  his 
hand  in  the  form  of  a  fist 
(flexion  of  the  first,  second, 
and  third  phalanges) ;  all  he 
can  do  is  to  flex  the  first 
and  second  phalanges.  The 
tips  of  the  fingers  cannot 
therefore  be  applied  to  the 
middle  part  of  the  palm 
of  the  hand,  but  only  to 
the  upper  part  of  the  latter. 
The  left  index  finger  has 
liad  a  whitlow  (from  a  splin- 
ter of  wood),  in  February, 
1888 ;  since  then  the  pa- 
tient has  often  experienced 
at  this  level  the  feeling  of 
deadness  of  the  finger.  The 
wrist  is  thick,  but  relatively 
smaller  than  the  hand ;  the 
forearm  and  the  arm  are 
equally  bulky,  without  how^- 
cver  their  dimensions  giv- 
ing rise — as  do  those  of  the 
hand — to  the  idea  of  mon- 
strosity ;  the  arm  and  the 
forearm  are  moreover  as 
regards  size,  in  perfect  rela- 
tionship one   to   the   other; 
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tlic  muscles  show  very  notable  dcvelopincut  without  auy  hyper- 
trophy ;  the  strength  of  the  patient  is  great,  as  a  soldier  he  w^as  the 
strongest  man  of  his  company  ;  since  then  he  has  not  noticed 
that  he  has  become  weaker  out  of  proportion  to  his  advancing 
a^^'e. 

tV,j,C. 

The  face  is  equally  characteristic ;  the  nose  is  large  and 
somewhat  pug-nosed.  The  lower  lip  is  enormous,  everted  and 
looks  like  a  hanging  pad  ;  the  upper  lip  is  rather  thick,  but  is  not 
in  this  respect  comparable  to  the  lower.  The  lower  jaw  is  very 
much  hypertrophied,  the  chin  forms  a  marked  projection  ;  prog- 
nathism is  such  that  the  incisors  below  reach  beyond  those  above 
from  7  to  8  mm.,  they  are,  moreover,  neither  large  nor  projecting. 

The  tongue  is  very  large,  very  long,  rather  thick.  Articulation 
of  words  has  become,  not  difficult,  but  somewhat  confused,  pro- 
bably in  consequence  of  hypertrophy  of  the  tongue  and  of  the 
soft  parts  of  the  mouth. 

Neither  the  eyelids  nor  the  ears  are  of  abnormal  dimensions ; 
hair  well  preserved,  rather  thick,  but  has  always  been  so,  he  says  ; 
the  beard  is  rather  abundant,  slightly  curly.  The  neck  is  thick 
and  short ;  there  is  well-pronounced  cervico-dorsal  kyphosis,  and 
consequently  marked  inclination  of  the  head  forwards.  The 
larynx  is  rather  large,  but  it  cannot  be  certainly  said  to  be  hx-per- 
trophied;  the  thyroid  body  cannot  be  felt  sufficiently  distinctly 
for  it  to  be  said  whether  it  is  normal  or  not.  The  voice  is  strong, 
the  tone  of  it  is  not  abnormally  deep ;  it  is  besides  very  discordant, 
and  it  is  impossible  to  make  the  patient  sing  the  scale  so  as  to 
measure  the  limits  of  it. 

The  thorax  is  bulky ;  the  sternum  very  oblique ;  the  xi- 
phoid appendix  very  prominent  and  hypertrophied,  makes  a  very 
appreciable  projection  under  the  skin.  The  lateral  walls  of  the 
thorax  are  a  little  flattened  ;  the  lower  part  of  the  thorax  moves 
prominently  forward  during  inspiration.  The  retro-sternal  dul- 
ucss  of  Erb  has  not  been  able  to  be  determined.  The  heart  is 
perhaps  a  little  hypertrophied  but  otherwise  seems  normal.  The 
pulse  is  rather  small  and  compressible. 

The  genital  organs  present  nothing  unusual.  The  penis  is 
rather  large,  but  all  the  others  are  of  ordinary  dimensions.  The 
sexual  appetite  has  never  been  great  and  has  become  lessened 
during  the  last  few  years  (it  must  not  be  forgotten  that  the 
liatient  is  a  diabetic).  Tlie  skin,  while  not  being  of  a  very  clear 
tint,  has  not  however  that  brown  olive  colour  presented  by  some 
patients.  Nowhere  are  vergetures  observed,  but  there  is  a  single 
growth  of  molluscum  fibrosuni  on  the  right  shoulder. 
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Cutaneous  sensibility  presents  nothing  to  remark;  the  knee 
reflexes  are  present. 

Nothing  particular  as  regards  the  special  senses ;  sight  how- 
ever may  have  become  a  little  less  acute  for  small  print.  No 
ophthalmoscopic  examination. 

There  is  very  evident  dilatation  of  the  veins  of  the  leg,  es- 
pecially in  the  neighbourhood  of  the  internal  malleolus,  but  only 
slight  varicosity. 

The  mental  faculties  are  good  ;  the  patient  has  intelligence 
above  his  station  in  life,  and  he  has  been  self-taught. 

He  has  never  suffered  from  headache — of  this  fact  he  is  per- 
fectly sure. 

The  patient's  appetite  has  been  excessive,  especially  for  two 
or  three  years  ;  likewise  his  thirst  (5  litres  on  the  average,  of 
which  2  litres  of  wine) ;  to  quench  his  thirst  he  has  to  drink  much 
at  a  time. 

Examination  of  the  urine  has  revealed  a  very  notable  amount 
of  sugar.  We  have  before  us,  therefore,  a  diabetic,  and  hence- 
forth it  becomes  impossible  to  say  if  the  polyphagia,  polydipsia, 
and  polyuria  have  any  relation  at  all  with  the  acromegaly,  or  if 
they  do  not  depend  entirely  on  the  diabetes. 

Additional  Note,  May  15th,  1889. — Treatment  was  instituted  in 
January  to  combat  the  diabetes  (alkalies,  arsenic,  diet) ;  the  sugar 
diminished  pretty  rapidly  ;  now,  no  trace  of  it  can  be  shewn  with 
potash-copper  solution.     At  the  same  time,  thirst  has  diminished, 
the  patient  is  now  much  more  active,  he  no  longer  experiences 
either  lassitude  or  a  tendency  to  sleep,  of  which  he  formerly  com- 
plained. 

mill. 
Length  of  the  hand  from  the  lower  fold  of  the  wrist  to 

the  end  of  the  middle  finger       ...  ...  ...  ...       105 

Length  of  the  middle  finger,  starting  from  the  palmar  fold 

at  its  base  ...         ...         ...         ...         ...         ...         ...         88 

Length  of  the  middle  finger  on  the  dorsal  aspect,  starting 

from  the  base  of  its  first  phalanx  ...  ...  ...       100 

Length  of  the  little  finger,  palmar  aspect    ...  ...  ...         06 

Circumference  of  the  hand,  without  the  thumb,  at  the  head 

of  the  metacarpal  bones ...         ...         ...         ...         ...       231 

Width 95 

Greatest  circumference  of  tlie  "  obstetric  hand"    ...          ...  280 

Greatest  thickness  of  the  hand  (with  callipers)  at  the  level 

of  the  thenar  eminence   ...          ...          ...          ...          ...  57 

Circumference  of  the  middle  finger  ...          ...          ...          ...  85 

Circumference  of  the  thumb  ...          ...          ...          ...          ...  90 
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iiiru. 


Circumference  of  the  little  fiuger       ...         ...         ...         ...  75 

Circumference  of  the  wrist,  immediately  below  the  extremi- 
ties of  the  ulna  and  radius         ...          ...          ...          ...  200 

Circumference    of    the   wrist    at  the  level  of   the    styloid 

j)rocess  of  the  ulna           ...          ...          ...          ...          ...  198 

Circumference  of  the  forearm  (at  the  middle)         ...          ...  278 

Circumference  of  the  arm  (at  the  middle)    ...          ...          ...  315 

Length  of  the  nail  of  middle  finger  ...          ...          ...          ...  11 

Length  of  the  nail  of  the  thumb        ...         ...         ...         ...  16 

Breadth  of  the  nail  of  middle  finger  .. .          ...          ...          ...  16 

Breadth  of  the  nail  of  the  thumb      ...          ...          ...          ...  23 

Length  from  the  iliac  crest  to  the  summit  of  the  head  of 

the  fibula,  (the  patient  was  in  bed)       ...          ...          ...  510 

Length  from  the  summit  of  the  head  of  the  fibula  to  the 

tip  of  external  malleolus...         ...         ...         ...         ...  370 

Vertical  diameter  of  the  patella         ...         ...         ...         ...  66 

Transverse        ...         ...         ...          ...         ...         ...          ...  75 

Circumference  of  thigh  (at  the  middle)          ...          ...          ...  515 

Greatest  circumference  of  the  calf     ...         ...         ...         ...  100 

Circumference  immediately  above  the  tip  of  the  internal 

malleolus  ...          ...         ...         ...         ...         ...         ...  287 

Greatest  length  of  foot            ...         ...         ...         ...         ...  280 

Circumference  over  heel  and  instep  ...          ...          ...          ...  395 

Greatest  circumference  of  the  foot    ...         ...         ...         ...  265 

Greatest  width  of  foot ...         ...         ...         ...         ...         ...  101 

Circumference  of  the  great  toe           ...          ...          ...          ...  110 

Circumference  of  the  little  toe           ...          ...          ...          ...  70 

Length  of  the  nail  of  great  toe           ...         ...         ...         ...  19 

Width  of  the  nail  of  great  toe            ...         ...         ...         ...  20 

Length  from  top  of  forehead  to  tip  of  chin  (willi  callipers)  280 
Length  from  top  of  the  forehead  to  the  upper  part  of  nasal 

bones          ...         ...         ...         ...         ...          ...         ...  79 

Length  from  tlie  u])per  part  of  nasal  bones  to  tip  of  nose  ...  63 

Greatest  width  of  olai  nasi     ...         ...         ...          ...         ...  35 

Distance  from  the  tip  of  the  nose  to  the  point  of  junction 

of  the  latter  with  the  upper  lip  ...         ...         ...         ...  28 

Length  from  septum  of  the  nose  to  the  point  of  the  chin  ...  80 

Greatest  distance  between  outer  surfaces  of  cheek  bones  . . .  136 

Widtli  of  mouth            ...          ...          ...          ...          ...          ...  55 

Vertical  measurement  ot  lower  lip     ...          ...          ...          ...  16 

Transverse  measurement  of  tongue  at  the  middle  ...         ...  90 

Thickness  of  tongue  (at  the  middle) 190 
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mm. 

Length  of  one  of  the  borders  of  the  tongue,  drawn  out  of 

the  mouth,  from  the  tip  to  the  point  where  this  border 
meets  the  upper  hp  ...  ...  ...  ...  ...         70 

Lower  jaw,  vertical  measurement  from  the  free  border  of 
the   gums  to  the  lower  part  of  the  symphysis   (with 
callipers)    ...  ...  ...  ...  ...  ...  ...         44 

Distance  (with  callipers)  from  the  temporo-malar  articula- 
tion to  the  lower  part  of  the  symphysis  of  chin  . . .       145 
Distance  between  the  two  angles  of  the  lower  jaw  (with 

callipers)    ...  ...  ...  ...  ...  ...  ...        116 

Ditto  (with   tape  measure  along   the   body   of   the    bone 

passing  in  front  of  the  symphysis)         ...  ...  ...       240 

Ears,  greatest  length  ...  ...  ...  ...  ...  ...         62 

Ears,  greatest  breadth...  ...  ...  ...  ...  ...         32 

Circumference  of  the  thorax  over  nipple      ...  ...  ...     1110 

Circumference   of   neck   between   hyoid   bone    and   upper 

part  of  thyroid  cartilage ...  ...  ...       450 

Symptomatology. 

The  description  of  this  patient  gives  a  very  correct  idea 
of  the  usual  appearance  in  acromegaly,  and  most  of  the 
morbid  j)lienomena  are  sufficiently  marked  for  this  case  to 
be  regarded  as  nearly  topical. 

It  will  however  be  useful  to  trace  a  general  sketch  of 
the  disease,  insisting  on  those  symptoms,  the  study  of  which 
present  special  interest,  and  to  point  out  its  course,  its 
different  nosographical  and  etiological  characters,  and  the 
difticulties  which  may  arise  when  it  has  to  be  distinguished 
from  a  certain  number  of  affections. 

What  characterises  it  clinically  and  allows  us  to  make 
its  diagnosis  at  the  first  glance,  is,  as  I  have  shown,  the 
truly  remarkable  JiT/pertrophy  of  the  extremities  (hands,  feet, 
cephalic  extremity).  Certainly  there  are  many  other  de- 
formities of  the  most  different  organs  in  acromegaly,  but 
from  the  semiological  point  of  view  none  seems  to  me  to 
have  the  value  of  this  hypertrophy  of  the  extremities.  The 
hands  are  enormous,  like  battledores  ;  however  their  general 
form  is  almost  regular  but  stumpy  (camard),  their  width 
being  rather  out  of  proportion  to  their  length. 

The  fingers  present  the  form  called  "sausage  shaped;" 
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often  there  is  manifest  swelling  of  the  articulation  of  the 
first  and  second  phalanges  (somewhat  analogous  to  the 
nodosities  of  Bouchard),  with  a  certain  flattening  of  the 
finger  in  the  antero-posterior  direction.  The  palmar  lines 
are  extremely  marked  and  bordered  by  enormous  folds.  The 
hypertrophy  affects  not  only  the  skeleton,  but  in  a  very 
marked  degree  the  soft  parts  also ;  this  hypertrophy  of  the 
soft  parts  is  especially  developed  at  the  level  of  the  upper 
part  of  the  hand  and  at  the  ulnar  border  of  the  latter ;  there 
is  there,  towards  the  internal  part  of  the  hypothenar  eminence, 
a  large  mass  of  flesh,  w^hich  is  easily  isolated  from  the  fifth 
metacarpal  bone.  The  nails  are  flattened,  rather  widened 
but  short  ;  often  they  seem  too  small  in  consequence  of  the 
increased  size  of  the  fingers ;  they  are  distinctly  striated 
longitudinally,  their  lateral  borders  are  sometimes  curved 
upwards  when  the  hand  is  examined  with  the  palm  resting 
on  the  table. 

The  wrist  itself  is  generally  a  little  increased  in  size,  but 
to  a  less  degree  than  the  hand ;  it  is  more  rarely  that  the 
forearm  participates  in  the  hypertrophy,  and  only  quite  in 
its  low^er  part ;  the  arm  maintains  its  usual  size — sometimes 
indeed  it  appears  less  large  in  consequence  of  the  flaccidity 
of  the  tissues. 

On  the  part  of  the  lower  limbs  the  same  characters  :  the 
feet  are  enormous  ;  on  their  external  border  the  mass  of 
tissue  forms  an  enormous  pad.  The  tendo  Achillis  may 
appear  increased  in  size  (Saucerotte) .  The  malleoli  are 
generally  more  or  less  increased  in  size ;  likewise,  but  to  a 
smaller  extent,  the  head  of  the  fibula  and  the  upper  extremity 
of  the  tibia.  Otherwise  the  size  of  the  leg  is  not  found  much 
increased.  The  knees  often  appear  prominent  in  consequence 
of  the  increase  in  size  of  the  patella,  and  of  the  condyles  of 
the  femur.     The  diameter  of  the  thigh  is  unchanged. 

The  cephalic  extremity  presents,  too,  an  increase  in  bulk, 
especially  marked  in  the  prominent  parts  of  the  face.  The 
cranium  is  but  little  altered  in  shape  and  size,  or  at  least 
its  alterations  are  not  obvious;  the  face  however  appears 
elongated  vertically.  The  forehead  is  usually  rather  low, 
with  a  very  marked  prominence  of  the  orbital  arches  (due 
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especially  to  the  dilatation  of  the  frontal  sinuses).  The 
eyelids  are  often  elongated,  sometimes  thickened ;  their 
tarsal  cartilages  may  be  hypertrophied.  The  nose  is  mani- 
festly increased  in  all  its  dimensions,  it  is  enormous,  and  in 
several  patients  I  have  seen  it  take  very  distinctly  the  form 
pug-nosed.  The  cheeks  are  generally  flattened  and  elongated. 
The  cheek-bones  rather  prominent  and  bulky  (not  from 
hypertrophy  of  the  malar  bones,  but  from  dilatation  of  the 
maxillary  sinuses  ;  this  prominence  of  cheek-bones  is  more- 
over in  part  masked  by  the  elongation  of  the  face).  The 
increase  in  size  of  the  lower  lip  contributes  greatly  to  give 
to  the  patients  the  remarkable  physiognomy  which  enables 
them  to  be  recognised  at  a  distance  and  ,at  the  first  glance  ; 
this  lip  is  protuberant  and  strongly  everted.  The  upper  lip 
too  may  be  a  little  thickened,  but  not  in  a  manner  compar- 
able to  what  has  occurred  in  the  lower  lip.  The  chin  projects 
markedly  downwards  and  forwards,  it  is  large  and  massive  ; 
moreover,  the  lower  jaw  is  altogether  considerably  increased 
in  size,  and  as  the  upper  jaw  does  not  undergo  the  same 
modifications,  a  very  marked  degree  of  prognathism  often 
ensues.  In  consequence  of  the  exaggeration  in  size  of  the 
lower  jaw,  the  whole  face  is  found  to  have  a  considerable 
vertical  measurement,  and  takes  thus  the  form  of  an  elongated 
oval.  The  teeth  undergo  no  modification  in  size,  but  in 
consequence  of  the  enlargement  of  the  lower  jaw  they  are 
here  seen  to  be  separated  a  little  one  from  another.  The 
tongue  is  of  enormous  dimensions,  and  in  some  cases  its 
volume  may  be  estimated  at  double  that  which  it  has  in  the 
normal  condition,  but  its  shape  always  remains  perfectly 
regular ;  the  increase  in  size  takes  place  in  all  directions, 
less  perhaps  in  length  than  in  width  and  thickness.  These 
modifications  of  the  lips  and  the  tongue  sometimes  impede 
the  patient's  articulation. 

As  for  the  ears,  they  do  not  present  always  the  same 
characters :  sometimes  their  dimensions  are  quite  normal ; 
in  other  patients  on  the  contrary  they  are  notably  increased. 

But  it  would  be  a  grave  error  to  think  when  these 
phenomena — remarkable  it  is  true  on  the  part  of  the  ex- 
tremities— have  been  pointed  out,  that  a  complete  picture  of 
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the  disease  has  been  presented;  far  from  it.  "We  shall  see 
indeed  that  almost  all  the  tissues  experience,  more  or  less, 
marked  modifications. 

The  condition  of  the  spine  should  especially  be  described 
with  care  if  one  wishes  to  have  an  exact  idea  of  the  appear- 
ance of  the  patient,  for  it  influences  considerably'  his  attitude. 
However  little  the  affection  be  pronounced,  there  is  verj- 
marked  kj^phosis  of  the  upper  part  of  the  dorsal  region ;  the 
patient's  head  is  buried  in  the  shoulders,  and  his  "  hump- 
back "  is  often  the  occasion  of  more  than  one  joke. 

Pretty  often  too  a  certain  degree  of  scoliosis  may  be 
determined,  but  the  latter  is  always  much  less  marked  than 
the  kyphosis ;  indeed,  there  may  be  present  in  the  lumbar 
region  a  certain  amount  of  lordosis,  this  appearing  to  be 
compensatory.  I  cannot  enter  into  a  detailed  description  of 
the  vertebrae ;  suffice  it  to  say  that  they  are  very  much 
hypertrophied. 

The  neck  is  generally  thick ;  I  have  already  said  how 
short  it  is,  and  this  shortness  of  the  neck  coinciding  with 
length  of  chin  and  kyphosis,  it  is  not  rare  to  see  the  chin  of 
these  patients  resting  on  the  anterior  surface  of  the  sternum. 

For  the  thyroid  body,  I  cannot  say  definitely  what  is  its 
condition  ;  all  that  I  can  affirm  is  that  if  it  seems  sometimes 
a  little  atrophied  it  is  never  absent. 

The  thorax  presents  equally  special  characters.  "Without 
insisting  here  on  the  increase  in  size  of  the  clavicles,  the 
sternum  and  the  ribs,  I  may  point  out  the  enormous 
circumferential  measurement  of  the  thorax,  the  obliquity  of 
the  ribs,  the  development  of  their  cartilages,  whence  arises 
sometimes  an  appearance  analogous  to  that  of  the  rachitic 
rosary  ;  pretty  often  too  the  lower  ribs  are  seen  to  be  stronglj' 
forced  outwards.  The  form  of  the  thorax  is  very  remarkable 
when  the  affection  is  well-marked  ;  in  fact,  tliis  part  of  the 
skeleton  appears  flattened  laterally,  and  on  the  contrary 
prominent  in  the  antero-posterior  direction  ;  the  sternal 
region  is  very  protuberant  and  very  oblique  from  above 
down  and  from  behind  forwards  ;  the  xiphoid  appendix  is 
enormous  and  its  free  extremity  projects  above  the  level  of 
the  sternum. 
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When  the  patient  is  told  to  make  a  deep  inspiration  the 
forward  movement  of  the  lower  part  of  the  thorax  is  quite 
peculiar.  In  these  individuals  respiration  seems  to  be 
especially  diaphragmatic.  Professor  Erb  found  in  a  woman 
affected  with  acromegaly  a  zone  of  retrosternal  dulness,  not 
present  in  two  patients  whom  I  have  examined  since  the 
publication  of  this  author's  paper.  Professor  Vertraeten 
however  has  confirmed  the  existence  of  this  symptom,  which 
tallies  with  the  state  of  the  thymus  in  the  disease. 

I  do  not  wish  to  insist  any  further  on  the  malformations 
presented  by  the  skeleton,  as  they  deserve  to  form  by  them- 
selves the  subject  of  a  special  work,  and  I  shall  limit  myself, 
in  concluding,  to  recall  the  somewhat  massive  appearance 
of  the  pelvis. 

The  joints  are  as  a  rule  rather  large,  sometimes  nodose  ; 
they  are  often  the  seat  of  cracklings,  often  also  of  pains 
which  may  be  rather  acute. 

AVith  regard  to  the  muscles,  although  it  is  true  that  in 
the  cachectic  period  of  the  affection  they  appear  flaccid  and 
shrunken,  it  may  be  quite  otherwise  in  the  early  stages,  and 
I  can  affirm  that  two  of  my  patients,  whose  stature  more- 
over was  not  above  the  average,  had  muscular  strength  far 
above  the  normal.  In  the  man  whose  case  I  am  now 
reporting,  the  muscular  system  is  really  very  well  developed. 
Erb  has  found  that  in  these  patients  muscular  excitability 
by  minimum  currents  was  considerably  increased. 

If  we  pass  in  review  the  different  mechanisms,  we  discover 
that  a  certain  number  present  something  abnormal. 

Among  the  phenomena  of  sensibility,  the  most  notable 
symptom  is  headache,  which  is  present  in  the  greater  number 
of  cases  (but  not  in  all)  ;  it  may  be  very  intense,  and  two 
of  my  patients  who  had  given  but  little  attention  to  their 
deformity  had  come  to  receive  medical  treatment  simply 
for  their  headache.  I  have  spoken  above  of  joint  pains 
which  may  be  observed.  It  must  be  added  that  m  one 
female  patient  Erb  has  discovered  slight  sensory  affections 
of  the  forearms  and  hands. 

In  the  domain  of  the  special  senses,  sight  is  most  often 
and  most   manifestly  affected ;    and   when   the   disease   is 
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sufficiently  advanced  we  observe  complete  blindness  in 
consequence  of  compression  of  the  optic  nerves  by  the 
enlargement  of  the  pituitary  body ;  or  else,  in  less-marked 
cases,  there  is  only  slight  visual  trouble,  but  it  is  already 
possible  to  find  with  the  ophthalmoscope  indications  of  optic 
neuritis. 

Hearing  may  be  equally  affected  ;  as  for  taste  and  smell, 
we  know  but  little  with  regard  to  them. 

The  skin  is  generally  flaccid,  sometimes  dry,  most  fre- 
quently presenting  a  yellow-brown  discoloration,  sometimes 
slightly  olive  and  especially  marked  on  the  eyelids.  Some- 
times it  is  the  seat  of  vergetures :  two  of  my  patients  had  a 
few  pendulous  growths  of  molluscum;  it  is  i)ossible  that 
this  is  only  a  common  lesion,  not  depending  at  all  on  the 
acromegaly.  The  hair  and  the  beard,  in  all  the  cases  which 
I  have  observed,  were  thick  and  coarse. 

The  larynx  is  generally  increased  in  size,  and  probabl}'  as 
a  result  of  that  increased  size,  the  voice  is  strong  and  gene- 
rally very  deep  ;  in  one  of  my  patients  its  compass  was  from 
mio  to  utg  (E  to  C3) . 

From  the  point  of  \dew  of  the  digestive  apparatus,  I  shall 
point  out  the  almost  insatiable  appetite  observed  in  certain 
patients,  and  also  the  no  less  excessive  thirst.  These  phe- 
nomena moreover  are  not  constant.  I  have  observed  them 
several  times,  and  other  authors  have  also  recorded  them ; 
they  exist  in  the  patient  I  am  now  describing  but  he  is  a 
diabetic.  Must  we  attribute  the  polyphagia  and  polydipsia 
to  the  diabetes  or  to  the  acromegaly  alone  ?  I  cannot  say. 
Finally,  is  diabetes  a  usual  complication  of  acromegaly? 
This  again  is  a  question  which  I  cannot  decide  for  want  of 
evidence.      I  must  limit  myself  now  to  noting  these  facts. 

The  same  remarks  apply  to  the  quantity  of  urine  which 
in  some  cases  has  been  very  abundant. 

For  the  circulatory  oigans,  I  may  mention  among  the 
modifications  they  present,  tlie  increase  in  size  of  the  heart, 
which  I  believe  is  frequent,  and  the  tendency  to  venous  dila- 
tations (varicose  veins,  hicmorrhoids) ,  which  arc  found  more 
or  less  marked  in  most  of  the  patients,  if  not  in  all. 

The  genital  apparatus  is  no  more  exempt ;  the  penis^ 
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which  according  to  the  very  true  remark  of  Erb,  "  is  also  an 
aKpop,''  has  sometimes  (Brigidi,  Klebs  and  Fritsche,  and  my 
Spanish  patient)  dimensions  above  the  normal,  but  not  con- 
stantly. Most  often  there  is  in  the  man  a  diminution  of 
desire  and  power  which  may  reach  to  complete  abolition. 
In  the  woman  the  most  important  phenomenon,  on  which 
moreover  I  have  insisted  in  my  first  work,  is  the  suppression 
of  the  menses,  which  is  almost  always  an  early  phenomenon, 
so  much  so  in  most  cases,  that  it  may  be  considered  an  initial 
symptom  and  one  from  which  the  commencement  of  the 
disease  may  be  dated.  From  the  anatomical  point  of  view, 
I  may  point  out  the  increase  in  thickness  of  the  soft  parts 
of  the  external  organs  of  generation  (Erb),  the  unusual 
dimensions  of  the  clitoris,  the  prepuce  of  which  is  thickened, 
the  width  of  the  vagina  and  of  the  posterior  cul-de-sac 
(Freund).  We  can  equally,  in  the  woman,  prove  the  absence 
of  sexual  desire. 

The  psychical  functions  are  most  often  well  preserved ; 
sometimes  indeed  the  good  humour  of  the  patients  contrasts 
with  their  miserable  condition  ;  in  other  cases  they  give  way 
to  melancholy  which  may  even  lead  them  to  suicide. 

Such  in  its  principal  features  is  the  clinical  aspect  of 
acromegaly.  Its  course  is  of  very  long  duration — twenty, 
thirty  years,  and  even  more.  The  onset  in  the  majority  of 
cases  seems  to  occur  between  the  ages  of  twenty  and 
twenty-six  ;  but  hitherto  we  have  failed  to  obtain  definite 
data  on  this  point.  Since  the  diagnosis  is  made  only  when 
the  affection  is  very  advanced,  we  have  to  trust  entirely  for 
the  period  of  onset  to  the  patient's  statements.  At  the  very 
commencement  the  symptoms  are  but  little  noticed,  except 
the  suppression  of  the  menses  or  the  headache.  However, 
the  dimensions  of  the  extremities  continually  increasing,  the 
patient  is  astonished  to  perceive  that  he  has  to  change  his 
fit  as  well  for  his  shoes  as  for  his  gloves ;  some  individuals 
do  not  even  notice  that  they  have  become  prognathous. 
Later  on  (but  perhaps  not  always)  arise  affections  of  vision 
which  sometimes  end  in  complete  blindness.  Finally,  little 
by  little,  the  patient  falls  into  a  condition  of  progres- 
sive cachexia  which  necessitates  his   confinement  to  bed ; 
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this  l?.sts  a  few  years,  and  then  death  supervenes  in  an  un- 
expected way,  ^vith  the  indications  of  spicope. 

Diagnosis. — It  seems  that  an  affection  presenting  such  a 
group  of  quite  special  characters  should  not  offer  any  diffi- 
culty from  a  diagnostic  point  of  view;  in  reality  it  is  not 
always  so. 

The  aft"ection  described  by  Yirchow^  under  the  term 
leontiasis  ossca,  will  hardly  give  rise  to  confusion,  for  here 
we  are  concerned  with  the  development  of  true  bony 
tumours  on  the  face  and  the  cranium,  producing  great 
deformity  and  a  truly  hideous  appearance ;  in  acromegaly, 
on  the  contrary,  the  bones  of  the  face  and  of  the  cranium 
are  the  seat  of  a  more  uniformly  distributed  hyperostosis  (or 
rather  the  increase  in  size  is  due  much  more  to  the  dilatation 
of  the  frontal  sinuses  than  to  a  true  hyperostosis),  without 
the  formation  of  osseous  tumours  or  definitely  circumscribed 
bosses.  Finally,  leontiasis  ossea  is  not  associated  with  hy- 
pertrophy of  the  limbs. 

I  do  not  think  it  any  more  useful  to  insist  at  length  on 
the  differences  which  separate  acromegaly  from  elephan- 
tiasis, the  latter  affection  consisting  in  h}73ertrophy  with 
oedema  of  the  skin  and  of  the  subcutaneous  areolar  tissue 
without  involvement  of  the  skeleton ;  moreover,  it  is  often 
unilateral  and  scarcely  ever  affects  the  upper  limbs  and  the 
face.  The  aspect  of  the  affected  limbs  is  here  completely 
modified,  their  contours  are  completely  altered,  they  form 
only  a  shapeless  mass ;  in  acromegaly,  on  the  contrarj^,  the 
prominences  and  the  contours  of  the  limbs  remain  perfectly 
normal. 

Another  affection  which  is  associated  with  an  increased 
development  of  subcutaneous  tissue,  deserves  to  attract 
more  attention — I  mean  myxoedema,  and  more  than  one 
case  of  acromegaly  has  been  regarded  and  published  as  a 
case  of  myxoedema.  To  avoid  this  error  however  it  is  suffi- 
cient to  remember  that  in  myxoedema  the  dimensions 
of  the  skeleton  are  in  no  way  changed,  that  although  the 
extremities  may  appear  swollen,  they  are  not  hypertrophied, 
and  that  the  face  has  a  characteristic  form  like  a  full  moon 

'  Virchow, '  Pathology  of  Tuinouri;.' 
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(Sir  William  Gull),  whilst  in  acromegaly  the  face  is  consider- 
ably elongated  and  of  a  very  well-defined  elliptic  form. 

There  is  another  disease  to  which  at  first  sight  acrome- 
galy may  seem  closely  allied,  although  in  reality  it  is  quite 
distinct  from  it  ;  it  is  that  curious  disease  described  for  the 
first  time  in  England,  and  in  a  very  remarkable  way,  by  Sir 
James  Paget  who  has  given  it  the  name  of  osteitis  de- 
formans. In  consequence  of  the  ambiguity  to  which  this 
name  gives  rise — having  been  already  applied  to  other  forms 
of  bone  changes  of  chronic  course — I  proposed,  at  the  time 
when  I  was  the  first  in  France  to  make  common  the 
description  of  this  afi^ection  hitherto  unknown  amongst  us 
although  several  times  observed,  to  give  it  the  name  of 
Paget's  disease,  at  the  same  time  noting  that  it  would  be 
necessary  to  avoid  confusion  with  the  other  so-called 
"  Paget's  disease,"  that  of  the  nipple.  My  proposal  was 
well  received,  and  now  this  affection  is  usually  designated  in 
France  under  the  name  of  "  nialadie  osseitse  de  Paget.''  I 
think  that  this  designation  will  be  equally  accepted  in  Eng- 
land as  an  appropriate  one. 

The  points  in  which  at  first  sight  the  maladie  osseuse  de 
Paget  approaches  acromegaly  are,  increase  in  size  of  the 
limbs  and  increase  in  size  of  the  head.  But  if  we  examine 
the  facts  with  a  little  more  attention  we  shall  soon  be  con- 
vinced that  these  analogies  are  only  apparent ;  the  distinc- 
tions on  the  contrary  are  considerable.  Indeed  in  the 
bone  disease  of  Paget  it  is  especially  the  cranial  bones  which 
by  their  hyperostosis  produce  the  increased  size  of  the  head  ; 
if  sometimes  the  facial  bones  are  themselves  affected,  it  is 
only  to  a  slight  and  so  to  speak  accessory  degree.  In 
acromegaly  on  the  contrary  it  is  more  especially  the  facial 
bones  which  undergo  hyperostosis  ;  also  in  the  former  the 
face  takes  on  a  triangular  shape  at  the  lower  part,  whilst  in 
the  latter  it  has  that  of  an  elongated  ellipse,  and  we  have 
seen  that  in  myxoedema  it  is  rounded  "like  a  full  moon," 
as  Sir  William  Gull  has  very  justly  observed. 

As  for  the  localisation  of  the  hyperostosis  in  the  limbs, 
it  is  far  from  being  alike  in  the  two  affections.  We  have  seen 
that  the  special  character  presented  by  our  patients  is  an 
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enormous  hypertrophy  of  the  feet  and  of  the  hands,  coming 
on  most  frequently  without  notable  change  in  size  of  the  long- 
bones  of  the  limbs,  and,  at  least,  long  preceding  the  latter 
when  it  exists,  whence  comes  a  strange  contrast  between 
the  width  of  the  extremities  and  the  slenderness  of  the  limb 
itself.  Kowin  Paget's  disease  it  is  quite  otherwise  ;  the  long 
bones  especially  are  affected,  the  hyperostosis  scarcely  ever 
invohdng  the  bones  of  the  extremities,  or  when  it  does  so  it 
is  only  in  a  very  slight  degree. 

In  Paget's  disease  we  perceive  moreover  a  very  marked 
tendency  in  the  diaphysis  of  the  long  bones  to  undergo 
quite  abnormal  curvatures,  whence  the  name  "  osteitis  de- 
formans ;  "  except  in  the  case  of  the  spine  there  is  nothing 
of  the  kind  in  acromegaly. 

The  onset  also  is  quite  different  :  the  first  of  these  diseases 
only  manifests  itself  after  the  age  of  forty  years  ;  the  second, 
on  the  contrary,  almost  always  between  twenty  and  thirty. 
Further,  in  the  second,  invasion  of  the  different  parts  of  the 
skeleton  occurs  symmetricall}^  that  is  to  say,  the  two  hands, 
the  two  feet  at  a  time,  whilst  in  osteitis  deformans  invasion 
occurs  in  a  much  more  dissociated  manner ;  one  tibia  or  one 
femur  is  first  attacked,  the  corresponding  bone  of  the  oppo- 
site limb  becoming  affected  only  after  a  certain  time  ;  and 
throughout  the  w4iole  course  of  the  disease  the  bones  of  the 
side  first  affected  may  be  seen  to  be  more  hypertrophied  and 
more  deformed  than  those  of  the  opposite  side. 

In  certain  forms  of  7'acJtitis  we  see  patients  whose  faces 
seem  too  large  for  their  stature,  and  notice  especially  the 
prominence  of  the  frontal  bosses,  of  the  nose  and  of  the 
chin.  The  hands  and  the  feet  of  these  indi-vaduals  are  equally 
of  exaggerated  size,  and  up  to  a  certain  point  the  appear- 
ance which  they  present  recalls  that  of  acromegaly ;  but 
there  the  analogy  ceases,  and  when  we  examine  into  details 
we  soon  meet  with  fundamental  differences  ;  moreover,  in 
these  individuals  we  find  deformities  of  the  diaphysis  of  the 
long  bones  which  do  not  manifest  themselves  in  acrome- 
galy. 

With  r/ifj((iitis}}i,  the  diagnosis  would  perhaps  at  first 
not  seem  to  require  long  discussion  l)ut  nevertheless  it  is 
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under  this  title  or  analagous  titles  (macrosomia) ,  that 
several  cases  of  acromegaly  have  been  published;  this 
depends  on  the  fact  that  the  individuals  attacked  by  this 
disease  are  sometimes  of  great  stature,  and  then  the  increased 
size  of  the  face  and  of  the  extremities  being  associated  with 
this  great  height  give  to  the  eye  the  impression  of  a  truly 
supernatural  development,  whence  a  tendency  to  look  upon 
these  patients  as  "  giants,"  whereas  still  taller  people  do  not 
produce  this  impression.  Whatever  the  explanation  may 
be,  in  order  to  avoid  the  error  it  will  suffice  to  remark  that 
in  gigantism  the  extremities  are  in  proportion  to  the  stature, 
that  the  face  is  not  elongated,  that  the  jaw  especially 
presents  neither  the  hypertrophy  nor  the  prognathism  so 
characteristic  of  acromegaly.  Finally,  passing  in  re\iew 
the  different  symptoms  proper  to  this  latter,  we  shall  see 
that  they  are  altogether  absent  in  gigantism. 

We  must  speak  now  of  another  affection,  the  diagnosis 
of  which  as  distinct  from  acromegaly,  is  attended  by  still 
greater  difticulties.  This  affection  bears  no  name,  and  that 
of  the  physician  to  whom  we  owe  the  description  of  the  two 
patients  attacked  by  it  could  be  applied  only  with  an  ad- 
ditional designation;  "  Friedreich's  disease"  having  already 
the  right  of  a  place  in  nosology.  I  shall  therefore  describe 
this  affection  by  the  name  of  the  patients  themselves,  the 
brothers  Hagner.  Here  is  a  7-fsunu:  of  the  facts  with  which 
we  are  concerned.  Friedreich  had  in  1867  the  opportunity 
of  studying  two  patients,  the  brothers  Hagner,  whose  feet 
had  begun  to  increase  in  size  towards  the  age  of  eighteen  ; 
then  the  legs,  as  high  as  the  knees,  had  become  thicker  and 
firmer ;  two  years  afterwards  both  hands  began  also  to 
become  more  bulky.  When  seen  by  Friedreich,  the  feet 
and  the  hands  presented  an  appearance  like  that  of  ele- 
phantiasis, but  even  a  superficial  examination  made  it 
apparent  that  the  increase  in  size  of  these  parts  was  pro- 
duced by  an  increase  in  size  of  the  bones.  Moreover, 
certain  bones  of  the  skeleton  participated  in  this  increased 
size  (clavicles,  ribs,  sternum,  malar  bones,  circ).  AVe  see 
here  a  most  striking  analogy  with  acromegaly.  In  my  first 
work    {' Bevue    de  Medecine,'    1886),    after  nnich   reflection 
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I  considered  the  brothers  Hagiier  as  belonging  certainly  to 
acromegaly.  Since  then  Professor  Erb  having  had  the 
opportunity  of  again  seeing  these  patients,  published  in 
1888  (Dcutsches  Arch.  f.  KI.  Med.)  the  results  of  this 
fresh  examination,  and  thus  a  certain  number  of  facts  were 
stated  precisely  which  had  not  been  sufficiently  mentioned 
in  Friedreich's  descriptions.  Thanks  to  this  further  infor- 
mation, I  must  now  reconsider  my  first  opinion.  I  may 
say  in  fact  that  the  brothers  Hagner  do  not  appear  to 
me  to  be  cases  of  acromegaly ;  at  the  same  time  admitting 
that  I  cannot  say  what  they  are.  Perhaps  we  have  here 
a  hitherto  midescribed  affection  and  one  which  should  be 
isolated  from  the  distinct  group  of  hypertrophies  of  the 
limbs.  The  arguments  on  which  I  rely  to  establish  this 
separation  are  the  following  : — 

(«)  The  lower  jaw  by  no  means  presents  the  very  cha- 
racteristic malformation  described  in  the  other  patients. 

(6)  There  is  no  increase  in  size  either  of  the  nose,  the 
lips,  or  the  tongue. 

(c)  The  xiphoid  appendix  is  small. 

(d)  The  neck  is  slender. 

(e)  The  kyphosis  is  seated  not  in  the  cervical  and  upper 
dorsal  regions,  but  in  the  lumbar  and  lower  dorsal. 

These  are  indeed  very  important  distinctions.  One  might 
strictly  maintain  that  we  have  to  do  with  an  incomplete 
form  of  limited  acromegaly,  localised  only  in  the  limbs  and 
the  trunk,  and  not  invohing  the  head  or  the  neck.  I  confess 
that  this  explanation  would  rather  tempt  me,  but  on  one 
condition,  which  is,  that  in  the  form  of  the  limbs  we  should 
find  exactly  the  same  appearance  as  that  invariably  proved 
in  all  typical  cases  of  acromegaly.  Now  there  is  nothing  of 
the  kind.  Let  the  description  of  the  hands  and  fingers  of 
the  brothers  Hagner  be  read,  let  their  appearance  be  ex- 
amined in  the  figures  given  in  Erb's  work,  and  it  will  be 
seen  what  differences  separate  them  from  the  ordinary 
type.  Likewise  for  the  lower  limbs,  this  complete  disap- 
pearance of  all  human  shape  in  the  legs — this  appearance 
like  elephantiasis,  in  a  word — is  by  no  means  characteristic 
of  acromegaly  ;  far  from  it-.     In  this  latter,  the  contours  of 
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the  limbs  preserve  on  the  contrary,  as  a  rule,  a  perfect 
symmetry,  as  can  be  verified  on  the  different  figures  which 
we  have  published  ;  in  no  case  does  one  see  the  deformity 
observed  in  the  brothers  Hagner.  From  all  these  consider- 
ations it  must  be  concluded  that  the  latter  should  not  be 
included  among  the  demonstrated  cases  of  acromegaly, 
although  in  them  the  extremities  of  the  limbs  may  certainly 
have  undergone  considerable  hypertrophy.  Indeed  this  con- 
dition of  hypertrophy  of  one  or  more  of  the  limbs  should 
not  suftice  when  the  other  characters  are  wanting  and 
for  my  part  I  cannot  definitely  admit  a  condition  of  j:>«r- 
tial  acromegaly,  which  according  to  Professor  Virchow 
could  be  deduced  from  the  generalised  acromegaly.  This 
method,  apparently  highly  philosophical,  tends  to  nothing 
less  than  to  create  regrettable  confusion  in  clinical  medicine. 
The  affection  which  I  have  endeavoured  to  isolate  and  to 
describe  is  one  disease  autonom  and  of  a  well-defined  type, 
and  I  cannot  admit  that  it  should  be  confused  with  those 
unilateral  hypertrophies  of  the  face  or  of  the  limbs  from 
which  in  my  first  paper  in  the  'Bevue  de  Medicine,'  I  had 
carefully  separated  it.  We  know  that  these  hypertrophies 
may  manifest  themselves  after  different  types — sometimes  a 
unilateral  hypertrophy  of  the  face ;  sometimes  hypertrophy 
of  one  or  several  fingers,  or  of  one  foot.  We  may  even  see 
unilateral  hypertrophy  of  the  whole  body,  homonymous,  or 
crossed  (one  side  of  the  face  and  one  arm,  and  the  lower 
extremity  of  the  opposite  side).  But  in  all  these  there  is 
indeed  nothing  which  resembles  acromegaly.  Most  often 
we  are  concerned  with  a  congenital  malformation ;  moreover, 
nothing  suggests  the  idea  of  a  progressive  affection — the  hy- 
pertrophy is,  so  to  speak,  the  sole  phenomenon.  Finally, 
this  hypertrophy,  if  it  is  often  localised  in  one  extremit}', 
does  not  attack  several  extremities  in  a  special  way  simul- 
taneously ;  for  example,  in  the  case  of  unilateral  hypertrophy 
of  the  body.  Let  established  terms  therefore  be  preserved 
— macrodactylia,  macropodia,  unilateral  macrosomia,  &c.  ; 
but  let  us  avoid  comparing  what  is  not  clinically  comparable 
by  the  thoughtless  use  of  the  term  "  partial  acromegaly." 
That  would  cause  a  confusion  which  could  not  be  otherwise 
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than  prejudicial  in  the  study  of  an  affection  yet  imperfectly 
known  like  acromegaly  is. 

As  for  the  etiology  of  this  disease,  we  must  indeed 
confess  that  we  have  scarcely  any  precise  data  on  this 
subject ;  in  several  patients  however  sj^Dhilis  could  be 
blamed.  In  every  case  I  think  I  can  affirm  that  liereditij 
does  not  play  any  part  ;  acromegaly  is  not  a  family  disease  ; 
it  is  not  hereditarily  transmitted. 

Its  frequency  seems  to  be  about  the  same  in  the  two 
sexes. 

At  the  end  of  this  article  will  be  found  bibliographical 
references  to  the  different  cases  of  this  affection  which  have 
come  to  my  knowledge. 

I  should  have  wished  in  conclusion  to  pass  in  review 
the  anatomo-pathological  characters  of  acromegaly,  but  the 
study  of  this  is  very  little  advanced  yet  ;  for  my  own  part  I 
have  had  the  opportunity  of  making  but  one  single  autopsy. 
The  results  of  the  examination  of  the  skeleton  of  my  patient 
have  been  published  by  my  friend  Dr.  Auguste  Broca  ^ ;  this 
investigation  has  shewn  us  that  it  is  especially  the  spongy 
tissue  (short  bones,  flat  bones,  epiphyses)  which  is  the  seat 
of  the  hypertrophic  process,  so  that  the  following  statement 
may  be  considered  as  representing  the  reality;  "in  the 
skeleton  of  limbs  from  cases  of  acromegaly,  hj-pertrophy 
shews  itself  in  preference  in  the  bones  of  the  extremities, 
and  in  the  extremities  of  the  bones." 

Independently  of  the  bones  of  the  limbs,  I  may  point  out 
tlie  considerable  hypertrophy  of  the  vertebrae,  the  sternum 
and  the  clavicles.  The  frontal  sinuses  are  the  seat  of  a  very 
well-marked  dilatation.  Finally,  amongst  the  lesions  affect- 
ing other  organs,  and  which  after  what  has  been  observed  in 
other  autopsies  seem  to  me  to  be  constant  in  acromegaly, 
must  be  mentioned  hypertrophy  of  the  pituitary  body  with 
enormous  dilatation  of  the  Sella  turcica,  persistence  of  the 
thymus,  and  finally  hypertrophy  of  the  cord  and  ganglia  of  the 
sympathetic  system.  Until  proof  to  the  contrary  is  brought 
forward  I  shall  chng  to  the  belief  that  these  last  three 
anatomo-pathological    characters    manifest    themselves   not 

'  Broca,  Archives  generalcs  dc  ^ledccliie,  Dec,  188S. 
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only  with  a  remarkable  degree  of  frequency,  but  may  even 
be  looked  upon  as  constant.  The  autopsies  hitherto  pub- 
lished in  which  these  lesions  have  not  been  seen,  were  not 
of  patients  suffering  of  true  acromegaly.  The  clinical  pic- 
ture offered  by  these  cases  was  certainly  different  from  that 
observed  in  the  instances  which  I  consider  to  be  typical, 
and  I  feel  absolutely  certain  that  we  have  to  do  here  with 
affections  quite  distinct  from  acromegalia. 

Eational    Bibliogkaphical    Index   of   Observations   on  this 
Disease  which  have  so  far  come  under  my  notice. 

A. — Cases  loliichmau  he  considered  with  ccrtaintij  as  hclouijiiuj  to 

Acromegaly. 

V.  Brigidi. —  Studii  anatomopatologici  Sopra  un  nomo 
divenuto  stranamente  deforme  per  cronica  infernistie  (Societa 
medico-lisica  fiorentina.)     Communicated  26  Aug.  1877. 

W.  Erb. — Ueber  Akromegalie  (Krankhaften  Eiesenwuchs) 
Deutsches  Arcliiv.  f.  Klin.  Med.  1888.     T.  Ixn.,  fasc.  iv.,  p.  296. 

Faroe. — This  case  is  still  unpubUshed.  It  will  appear  in  June 
or  July  1889  in  the  Progres  Medical.  The  author  is  very  desirous 
that  I  should  communicate  his  manuscript  and  photographs. 

W.  A.  Freund. — Ueber  Akromegalie.  Sammlung  Klinischer 
Vortriige  von  E.  von  Volkmann,  1889.     Nos.  329,  330. 

Fritsche  et  Klebs. — Ein  Beitrag  zur  Pathologie  dcs  Eiesen- 
wuchses.  Klinische  und  patliologisch  -  anatomische  Unter- 
suchungen,  Leipzig,  1884. 

Eickman  J.  Godlee. — A  case  of  acromegaly.  Clinical  Society 
of  Loudon,  April  13th,  1888. 

W.  B.  Hadden  and  Ch.  Ballance. — A  case  of  hypertrophy  of 
the  subcutaneous  tissues  of  the  face,  hands  and  feet,  exhibited 
January  23,  1885 — Clinical  Society's  Transact.,  vol.  xviii.  A 
continuation  of  their  observations  on  the  same  disease  under  the 
title  :  "  A  Case  of  Acromegaly,"  read  April  13,  1888— 67/?u'c«^ 
Society's  Transact.,  vol.  xxi. 

H.  Henrot. — Notes  de  Clinique  Medicale,  Eeims,  1877  ;  and 
Notes  de  Clinique  Medicale,  des  lesions  anatomiques  et  de  la 
nature  du  myxoedeme,  Eeims,  1882. 

Lancereaux. — Anatomie  Pathologique  T.  III.,  1"'*^  partie, 
p.  29.  Treats  of  a  case  of  Basedow's  disease,  with  deformation 
of  the  skull.  In  reading  this  description  it  appeared  to  me  that 
the  case  was  one,  not  of  exophthalmic  goitre,  but  of  acromegaly. 
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I  expressed  my  doubts  to  M.  Laucereaux  aud  that  eminent 
master  graciously  sent  me  all  the  notes  he  had  preserved  about 
the  case.  Q'hese  notes  which  I  expect  to  pubhsh  in  treating  of 
the  pathological  anatomy  of  acromegaly,  show  very  clearly  that 
the  case  in  question  is  to  be  referred  to  that  disease. 

Ces.  LoiiBKOSO. — Caso  singulare  di  macrosomia.  Published 
at  first  in  the  Giornale  ital.  delle  mallattie  veneree,  &c.,  1868, 
translated  by  M.  Fraenkel  in  Virchow's  Archiv.  T.  xlvi.,  p.  253. 
Eepublished  with  considerations  on  partial  osseous  hypertrophy 
in  Annali  Universali  di  Medicina,  T.  ccxxvii.,  p.  505  et  seq. 

P.  Maeie. — Sur  deux  eas  d'acromegalie,  Revue  de  Medecine, 
Avril,  1886,  2  cas.  L'Acromegalie,  Nouvelle  Iconographie 
photogL'aphique  de  la  Salpetriere.  This  second  work  contains 
only  one  new  case  (No.  1).  No.  2,  which  I  had  considered  as 
an  example  of  this  disease  does  not  apparently  belong  to  it. 
L'Acromegahe,  etude  clinique,  Prog I'es  Medical,  Mars,  1889. 

0.  Minkowski. — Ueber  einen  Fall  von  Akromegalie.  Berliner 
Khnische  Wochenschr,  1887.     No.  21. 

Saucebotte. — Melanges  de  Chirurgie,  premiere  partie,  1801, 
p.  407  et  seq.  Case  read  before  the  Academy  of  Surgeons  in  1772. 

Ces.  Taeuffi.  —  Delia  macrosomia.  Annali  Universali  di 
Medicina.  1879.     T.  ccxlvii  et  ccxlis. 

A.  Verga. — Caso  singolare  di  proso^^ectasia  in  Eeudiconti  del 
Eeale  Istituto  di  Scienze  e  Lettere.  Adunanza  del  28  Aprile,  1864. 

Veestraeten.  —  L'Acromegalie.  Ee\aie  de  Medecine,  May, 
1889.  This  work  contains  two  cases,  only  the  second  of  which 
however  concerns  us  here.  As  to  the  first,  it  will  be  referred  to 
under  Section  C. 

Wadswoeth. — A  case  of  myxoedema  with  atrophy  of  the  optic 
nerves — Boston  Medical  and  Surgical  Journal,  Jan.  1st,  1885.  It 
is  to  Messrs.  Hadden  and  Ballance  that  we  owe  the  recognition 
of  this  case  of  acromegaly,  which,  considered  as  myxoedema  by 
the  author,  had  previously  passed  unnoticed. 

WiLKS.— Clinical  Society  of  London,  April  13,  ISSS. 

IJ. — Cases  of  u-Jiich  Details  are  wanting ,  but  which  very  jjrohahly 
belong  to  Acromegcdy . 

Alibekt. — Precis  theorique  et  pratique  des  maladies  de  la 
peau.     Paris,  1822.     T.  iii.,  p.  317. 

W.  0.  Chalk. — Partial  dislocation  of  the  lower  jaw  from  an 
enlarged  tongue — Transact,  of  the  Patholog.  Soc.  of  London,  1857, 
T.  viii.,  p.  305.     It  was  M.  A.  Broca  who  first  made  this  case 
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known,  and  showed  that,  accordhig  to  all  appearance,  it  belongs 
to  acromegaly. 

Feed.  Tbesilian. — A  case  of  Myxoedema — British  Medical 
Journal,  March  24,  1888,  p.  642.  This  case  was  brought  to  my 
notice  by  Professor  Verstraeten. 

EuD.  ViRCHOw. — Ein  Fall  und  ein  Skelet  von  Akromegalie. 
Lecture  delivered  before  the  Berlin  Medical  Society  16  Jan. 
1889.     Berliner  Klin.  Wochenschr.,  4  Februar,  1889.     No.  5. 

C. — Cases  in  loMch  the  Clinical  Aspect  differs  more  or  less  notably 
from  that  of  the  typical  cases  of  Acromegaly .  These  inohahhj 
do  not  covie  wider  the  head  of  Acromegaly  at  all. 

Aug.  Bier. — Ein  Fall  von  Akromegalie,  Mittheilungen  aus 
der  chirurgischen  Klinik  zu  Kiel  iv.,  1888. 

O.  Fkaentzel. — Ueber  Akromegalie.  Read  before  the  Congr^s 
de  Medecin  Interne — in  Deutsche  Med.  Wochenschr.,  9  Aug., 
1888. 

Friedreich. — Hyperostose  des  gesammten  Skelets.  Virchow's 
Archiv.,  Bd.  43,  p.  83,  1868.  Additional  details  about  these  two 
cases  are  given  in  the  memoir  of  Erb,  quoted  above. 

P.  Marie. — L'Acromegalie.  Nouvelle  Iconographie  Photo- 
graphique  de  la  Salpetriere,  1888.  I  at  first  believed  the  second 
case  here  described  to  be  acromegaly,  but  doubts  have  since 
arisen  about  it  in  my  mind,  which  are  far  from  being  dissipated. 

Saundby. — This  case  was  published  in  the  Illustrated  Medical 
News,  1889.  I  had  no  knowledge  of  it  myself,  but  the  author  was 
kind  enough  to  send  me  some  microscopic  preparations  and  a 
photograph  of  the  patient.  From  this  last  I  should  be  inclined 
to  believe  that  the  case  was  one  analagous  to  that  of  the  brothers 
Hagner  (Friedreich). 

Verstraeten. — L'Acromegalie,  Revue  de  Medicine,  Mai,  1889. 
It  is  the  first  case  in  this  paper  that  falls  to  be  considered  here. 
In  reading  it  attentively  one  sees  that  it  differs  very  notably 
from  the  clinical  aspect  furnished  by  the  typical  cases.  I  am  of 
opinion  therefore  that  it  ought  to  rank  in  this  third  category.  I 
must  confess  that  at  first,  on  looking  at  a  photograph  of  the 
patient  sent  to  me  by  Dr.  Verstraeten,  I  did  think  that  it  was  a 
true  case  of  acromegaly  ;  but  when  I  read  the  detailed  description 
of  the  symptoms  in  the  Revue  de  Medicine  doubts  arose  in  my 
mind  about  the  correctness  of  this  diagnosis. 
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THE  PATHOLOGY  OF  SENSOKY  APHASIA,  AVITH 
AN  ANALYSIS  OF  FIFTY  CASES  IN  AVHICH 
BEOCA'S  CENTEE  WAS  NOT  DISEASED. 

P,Y   M.    ALLEN    STAER,  M.D.,  PH.D., 

Clinical  Profcssdi'  of  Diseases  of  tlie  lilind  and  iVrrrons  Stjstem. 
College  of  Physicians  and  Sunjeons,  New  York. 

In  questions  regarding  the  localisation  of  cerebral  functions, 
the  final  appeal  must  always  be  made  to  pathology.  Even 
as  regards  those  functions  which  are  common  to  man  and 
brutes,  such  as  motion,  sight,  hearing,  &c.,  the  conclusions 
reached  by  physiological  experimentation  require  confirma- 
tion before  they  can  be  accepted  as  true  of  man.  And  when 
it  is  a  question  of  the  functions  belonging  to  man  alone,  the 
pathological  method  is  the  only  one.  And,  in  fact,  the  data 
furnished  by  pathology  prove  that  it  is  not  safe  to  rely  for 
exact  localisation  of  human  functions  upon  physiological 
results ;  for  the  fact  that  each  species  varies  somewhat  in 
the  extent  and  limits  of  its  functional  areas  is  now  pretty 
generally  accepted. 

While  therefore  the  clinical  observer  cheerfully  admits 
his  debt  to  the  physiologist  for  the  discovery  of  the  principle 
of  localisation,  and  for  the  mass  of  evidence  upon  which 
that  principle  rests,  he  must  rely  for  his  exact  data,  as 
regards  the  application  of  the  principle  to  man,  upon  the 
clinico-pathological  method.  This  is  especially  true  of 
sensory  disturbances.  And  since  it  is  the  practical  appli- 
cation of  the  principle  to  the  removal  of  disease  from  the 
human  brain  which  is  the  chief  object  in  view,  the  para- 
mount importance  of  pathological  facts  cannot  be  denied. 
The  collection  and  analysis  of  reliable  and  well-observed 
cases  of  disease  in  man  is  therefore  of  value,  and  is  the 
necessary  preliminary  to  surgical  therapeutic  procedure. 
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In  the  study  of  aphasia  and  in  the  locaHsation  of  the 
various  functions  which  take  part  in  the  use  of  language, 
chnical  observation  has  always  outrun  pathological  data. 
The  loss  of  speech  had  been  recognised  clinically  long  before 
Broca  showed  the  frequency  of  lesions  in  the  third  frontal 
convolution  of  the  left  hemisphere  as  its  underlying  con- 
dition ;  and  English  physicians  had  described  and  accurately 
differentiated  the  two  great  varieties  of  aphasia — ataxic  and 
amnesic,  or,  as  they  are  now  generally  known,  motor  and 
sensory  aphasia — some  years  before  AVernicke  recorded  the 
first  cases  with  autopsies,  which  proved  that  the  latter,  in 
distinction  from  the  former,  had  its  own  particular  lesion  in 
the  first  temporal  gyrus. 

Of  late  years,  owing  to  the  labours  of  Lichtheim,  Koss, 
Charcot  and  others,  the  clinical  varieties  of  aphasia  have 
increased  in  number.  Four  very  distinct  forms  have  been 
recognised,  numerous  pure  examples  of  each  having  been 
recorded  by  careful  observers.  These  are  motor  aphasia, 
agraphia,  word  deafness  and  word  bhndness. 

The  recognition  of  the  various  elements  making  up  the 
mental  image  of  a  word,  all  of  which  are  necessary  to  its 
use,  has  resulted  from  a  study  of  these  varieties  of  aphasia, 
and  the  necessity  of  a  physical  basis  for  the  association  of 
ideas,  for  the  union  of  these  different  elements  making  up 
the  word  image,  has  followed  at  once  upon  the  discovery  of 
the  separate  situation  of  the  memory  pictures  of  sight, 
sound,  and  manual  or  vocal  effort  involved  in  the  word 
image.  It  has  become  evident  that  a  division  of  association 
tracts  as  well  as  a  destruction  of  memory  pictures  may  give 
rise  to  disturbances  of  speech.  And  already  attempts  are 
being  made  to  differentiate  clinically  the  forms  of  aphasia 
due  to  disturbance  in  association  of  ideas,  from  those  due  to 
a  destruction  of  the  elements  making  up  the  idea. 

But  here  clinical  observation  has  far  outrun  pathological 
facts.  It  seems  necessary  therefore  to  ascertain  to  just 
what  degree  the  pathological  data  give  support  to  these 
clinical  distinctions.  What  is  the  present  status  of  the 
pathology  of  aphasia? 

It  will  be  admitted  that  no  doubt  exists  at  present  in 
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regard  to  the  pathology  of  motor  aphasia.  Facts  in  accord 
with  the  dictum  of  Broca,  that  a  lesion  of  the  posterior 
part  of  the  third  frontal  convolution  on  the  left  side  in  right- 
handed  and  on  the  right  side  in  left-handed  persons  pro- 
duces a  loss  of  the  power  of  using  •  language  without  any 
disturbance  in  the  power  of  understanding  words,  are  too 
well  known  and  too  numerous  to  require  more  than  a  simple 
statement.  And  the  additional  fact  that  the  same  effect, 
though  usually  but  temporary,  may  follow  destruction  of 
the  motor  speech  tract  from  Broca's  centre  to  the  motor 
nuclei  of  the  pons  and  medulla  rests  upon  positive  data.^ 
In  the  latter  case  correlated  symptoms  may  enable  the 
position  of  the  lesion  to  be  recognised  during  life,  these 
symptoms  being  such  as  are  usually  produced  by  foci  of 
disease  in  the  internal  capsule,  crus  cerebri,  or  pons  varolii. 

In  regard  to  the  pathology  of  sensory  aphasia,  the  number 
of  positive  facts  is  by  no  means  large.  The  pathology  of 
sensory  aphasia  rests  much  more  upon  forcible  assertion  and 
reiteration,  and  upon  the  analysis  of  ingenious  diagrams, 
than  it  does  upon  tlie  collation  of  reliable  evidence.  One  or 
two  cases,  supported  by  a  very  few  others,  have  formed  the 
basis  fo]'  many  far-reaching  statements  ;  and  there  is  by  no 
means  the  certainty  regarding  the  lesions  in  sensory  aphasia 
which  is  desirable. 

In  1874  AVernicke-  collected  ten  cases  of  sensory  aphasia 
with  lesions,  and  drew  from  them  a  brilliant  conclusion 
which  has  been  confirmed  by  subsequent  observation. 

In  1884  Seppilli^  went  over  the  subject  and  brought 
together  seventeen  cases,  discarding  howevei'  all  Ijut  two 
of  Wernicke's  cases  as  not  without  ol)jcction. 

In    1885    Amidon,'    in    presenting    Seppilli's    article   in 

Enghsh,  added  four  cases  from  American  literature.     In  1887 

Naunyn'  in  a  general  survey  of  the  pathology,  collected  in 

all  ninety  cases  of  aphasia,  but  twenty-four  of  which  can  be 

regarded   as  applicable  to  the  solution  of  questions  arising 

•  Raymond  et  Artaud,  '  Alcli.  dc  Neurol.,  1883,'  No.  20. 

-  '  Die  Aphasische  Symptomun  Complex,'  IJreslau. 

■■'  '  Revisita  Sporimentaii,'  1884. 

'  '  New  Yoi-k  Medical  Journal,'  Feb.  1885. 

••  '  Verhandl  d.  Conf::.  f.  Inn.  Med.,'  Wiesbaden,  1887. 
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in  regard  to  sensory  aphasia,  since  in  all  the  remainder 
Broca's  centre  was  injured  in  some  degree.  A  careful  search 
through  medical  literature  of  the  past  twenty  years  has 
resulted  in  a  collection  of  fifty  cases  of  aphasia  of  a  distinctly 
sensory  variety,  which  may  be  utilised  for  conclusions,  and 
which  have  been  tabulbited.  But  in  the  collection  of  these 
cases  a  larger  number  has  been  found  which  had  to  be 
excluded  from  the  table.  For  it  is  evident  that  in  the 
selection  of  cases  for  conclusions  certain  criteria  must  be 
applied.  It  was  thought  best  to  exclude  all  cases  in  which 
the  lesion  had  invaded  Broca's  centre,  or  had  encroached 
extensively  upon  the  Island  of  Eeil.  For  in  such  cases  it  is 
practically  impossible  to  satisfy  one's  self  as  to  the  extent  to 
which  the  symptoms  may  be  ascribed  to  the  motor  disturb- 
ance in  the  use  of  words.  It  was  also  thought  that  con- 
clusions would  be  unreliable  if  derived  from  cases  in  which 
death  had  followed  very  soon  after  the  onset  of  the  symptoms, 
since  in  many  other  cases  a  considerable  modification  of  the 
symptoms  occurred  after  the  first  few  weeks.  And  lastly 
cases  were  excluded  in  which  the  nature  of  the  disease — e.g., 
large  tumours,  threw  doubt  upon  the  separation  of  indirect 
from  direct  local  symptoms,  i.e.,  prevented  a  sharp  line 
from  being  drawn  between  the  effects  of  general  increase 
of  intracranial  pressure  and  effects  due  to  a  destruc- 
tion of  a  limited  zone  of  tissue.  All  but  thirteen  of  these 
cases  have  been  observed  within  the  past  decade,  and 
hence  careful  clinical  examination  and  accuracy  of  patho- 
logical description  has  been  secured  in  these,  while  the 
thirteen  selected  have  conformed  in  this  respect  to  necessary 
requirements.  The  cases  are  given  in  the  order  of  their 
pubhcation,  being  numbered.  A  table  is  then  appended 
containing  a  pathological  and  clinical  analysis,  thus  bringing 
into  view  at  once  the  lesion  and  symptoms,  and  enabling 
a  comparison  of  cases  to  be  made.  And  finally,  the 
conclusions  which  may  be  legitimately  drawn  from  this 
material  are  presented. 

Conclusions  : — 

(1.)  In  all  of  these  cases  some  form  of  sensory  aphasia 
was  present,  and  in  all  the  lesion  lay  in  the  posterior  lower 
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tliird  of  the  brain.     The  convolutions  were  found  affected  in 
the  following  order  : — 

First  temporal     ...         ...         ...     in  38  cases. 


27 
21 
25 
12 
19 


word  deafness  was  present, 
to  understand  speech  when 


Second      ,, 
Inferior  parietal  ... 
Angular  gyrus 
Supra  marginal  gyrus 
Occipital  lobe 

In  seven  of  the  cases  pure 
The  patients  had  lost  the  power 
heard,    though    able   to   read,   to  talk  and  to  write  (Cases 
III.,  XVIII.,XX.,  XXX.,  XXXIIL,  XXXIV.,  XL.). 

In  all  of  these  cases  the  lesion  was  limited  to  the  first 
and  second  temporal  convolutions  in  their  posterior  two- 
thirds. 

In  eleven  of  the  cases  pure  word  blindness  was  present. 
The  patients  had  lost  the  power  to  understand  words  when 
seen,  though  able  to  understand  speech  and  to  talk  (Cases 
II.,  XXIIL,  XXXV.,  XXXVI. ,  XXXVII. ,  XXXIX.,  XLIL, 
XLIIL,  XLIV.,  XL VI.,  XLVIL). 

In  two  of  these  cases  the  patients  were  able  to  write  or 
copy,  but  in  the  remainder  they  had  lost  the  power  or  were 
not  tested. 

In  these  cases  the  lesion  was  not  found  uniformly  in  one 
location.  It  affected  the  angular  gyrus  in  five  cases,  the 
occipital  lobe  in  five  cases,  the  temporal  convolutions  in 
three  cases,  the  inferior  parietal  region  in  three  cases,  and 
the  supra  marginal  gyrus  in  two  cases. 

By  inferior  parietal  convolutions  it  is  intended  to  indi- 
cate those  gyri  which  lie  between  the  supra  marginal  gyrus 
and  the  angular  gyrus,  and  which  are  between  the  inter- 
parietal sulcus  and  the  first  temporal  sulcus,  the  area  Ij'ing 
between  P  2  and  P  2'  in  Ecker's  diagram,  reproduced  in 
"  Ferrier's  Functions  of  the  Brain,"  p.  472. 

In  twenty-five  of  the  cases  the  power  to  recall  words 
and  to  name  objects  was  impaired.  This  occurred  in  some 
of  the  cases  of  pure  word  deafness  and  also  in  some  of  pure 
word  blindness.  In  some  of  these  cases  the  power  to  recog- 
nise the  word  or  name  of  the  object  when  suggested  by 
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another  person  was  preserved.  And  the  lesion  in  these 
various  cases  varied  widely,  involving  any  or  all  of  the  various 
gyri  included  in  the  sensory  speech  area,  or  the  subcortical 
tracts  beneath  them. 

In  seven  of  the  cases  word  deafness  and  word  blindness 
were  present  together,  and  yet  the  use  of  language  was  not 
lost.  The  patients  could  talk  (Cases  I.,  VII.,  XV.,  XIX., 
XXIV.,  XXIX.,  XXXIV.). 

In  these  cases  the  lesion  lay  in  the  temporal  convolutions 
alone  in  two  cases,  and  in  the  remainder  it  extended  poste- 
riorly, involving  the  inferior  parietal,  angular  and  occipital 
convolutions. 

In  twenty-seven  of  the  cases  word  deafness  and  word 
bhndness  were  accompanied  by  more  or  less  impairment  in 
the  power  to  talk.  The  difficulty  in  talking  in  but  two  cases 
was  a  difficulty  in  the  power  of  pronunciation,  such  as  occurs 
from  lesion  of  Broca's  centre.  In  all  others  it  consisted  of 
a  use  of  wrong  words,  or  unintelligent  phrases,  a  series  of 
words  whose  connection  was  deficient.  Paraphasia  is  there- 
fore the  usual  accompaniment  of  sensory  aphasia.  In  these 
cases  the  lesion  was  wide  in  extent,  involving  the  temporal, 
parietal  and  occipital  convolutions. 

It  was  impossible  to  ascertain  any  constant  pathological 
difference  between  the  cases  of  sensory  aphasia  without  and 
with  paraphasia.  Nor  did  the  power  to  repeat  words  one 
after  another  seem  to  depend  upon  the  relative  situation  of 
the  lesion,  as  might  be  supposed  from  Wernicke's  assertion 
that  this  defect  appears  with  paraphasia  when  the  temporo- 
frontal  tract  is  involved.  For  paraphasia  with  inability  to 
repeat  words  was  found  in  a  few  cases  where  the  lesion  lay 
too  far  back  to  affect  this  tract.  Paraphasia  therefore  may 
be  caused  by  lesions  in  very  various  locations. 

The  analysis  of  the  pathological  lesions  therefore,  does 
not  bring  out  as  clear  a  differentiation  of  the  different  forms 
of  aphasia  as  might  be  desired. 

It  is  e^ddent  that  word  deafness  is  due  to  a  lesion  of  the 
first  and  second  temporal  convolutions.  It  is  evident  that 
word  bhndness  may  be  produced  by  lesions  lying  in  the 
region  of  the  inferior  parietal  lobule,  or  extending  either 
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anteriorly  from  it  into  the  temporal  region  or  posteriorly 
into  the  angular  gyrus  and  ocfMYital  lobe.     It  is  evident  that 


I'Ki.  1.— J>lAUKAAi  TO  ILLUSTRATE  Al'llASL-V. 
The  Concept  "Bell"  (modilied  from  Charcot). 
The  meutiil-iruiige  of  the  bell  is  inadu  up  of  auditory,  tactile  and  visual 
memories  joined  together  by  associatiou.  To  this  is  added  the  word-image 
"bell  "  made  up  of  the  memories  of  the  word  as  heard  aud  seen,  as  spoken  and 
written.  Each  of  these  memories  is  associated  with  the  others,  and  with  tho 
memories  forming  the  mental  image.  All  these  memories  together  form  the 
concept.  Sucli  a  concept  has  no  single  location.  It  may  be  destroyed  by 
general  cortical  disease  (as  in  paretic  dementia).  It  may  be  impaired  in  parts 
(as  in  psychical  blindness  or  some  form  of  aphasia).  It  may  be  seriously  im- 
paired by  lesions  involving  the  association  fibres.  The  centripetal  tracts  from 
eye  and  ear,  aud  the  ceutrifugal  tracts  to  mouth  acd  hand,  are  also  shown  in 
the  diiigrani. 
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these  conditions  are  usually  associated,  and  when  occurring 
together  are  usually  accompanied  by  paraphasia ;  in  these 
cases  the  lesion  may  lie  anywhere  within  the  limits  of  the 
sensory  aphasic  area,  which  includes  the  inferior  parietal 
convolutions,  the  two  temporal  convolutions  and  the  occipital 
convolutions. 

(2.)  Approaching  the  subject  now  from  the  psychological 
and  clinical  side,  let  us  see  whether  these  cases  establish, 
in  any  degree,  some  of  the  hypotheses  which  have  been 
reached  regarding  the  physical  basis  of  speech. 

If  the  process  involved  in  recalling  the  name  of  an  object 
be  considered,  it  becomes  evident  at  once  that  it  is  not  a 
simple  one.  The  concept  of  the  object  in  the  first  place 
must  be  brought  to  mind,  and  this  is  made  up  of  the  various 
residua  of  perceptions  by  various  senses. 

Thus,  of  the  object  a  bell,  to  use  Charcot's  illustration, 
the  mental  image  includes  that  of  the  tone  of  the  bell,  of 
its  appearance,  and  of  its  cold,  hard  feel.  Granting  that 
these  residua  of  perceptions  are  present  to  the  mind,  to  call 
the  name  into  consciousness  requires  an  association  of  the 
residuum  of  the  word  "bell"  as  heard  with  one  or  all  of 
these  parts  of  the  concept. 

To  name  the  bell  on  seeing  it  is  to  re\dve  one  association ; 
to  name  it  on  hearing  its  ring  is  to  call  up  another  associa- 
tion; and  to  tell  the  name  of  an  object  felt  but  not  seen  or 
heard,  requires  the  passage  of  an  impulse  along  still  a  third 
tract. ^  It  is  rarely  that  in  the  examination  of  an  aphasic 
these  various  processes  of  association  are  separately  tested. 
And  therefore  the  statement  that  a  patient  is  unable  to 
recall  words  has  a  very  indefinite  significance,  and  can  be 
only  taken  to  imply  generally  that  the  processes  of  associa- 
tion are  impaired.  More  care  should  therefore  be  taken  in 
future  in  the  examination  of  such  patients,  and  these  various 
processes  must  be  tested  separately.  Thus  granting  for  the 
moment  that  the  memory  of  the  name  of  an  animal,  say  a 
dog,  is  located  in  the  temporal  region,  and  that  the  olfactory 

'  I  have  a  patient  at  present  under  observation  who,  though  able  to  name 
things  seen  or  heard,  cannot  give  the  name  when  the  object  is  felt.  She  also 
has  word  blindness,  and  right  hemianopsia. 
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and  visual  memories  are  located  respectively  in  the  uncinate 
gyms  and  cmieate  gyrus,  it  becomes  evident  that  to  name 
the  animal  on  seeing  him,  and  to  name  him  on  smelhng  him, 
involves  associations  in  exactly  opposite  directions ;  the 
former  along  the  visual-auditory  tract  from  behind  forward 
in  the  temporo-occipital  lobe  ;  the  latter  along  the  olfactory- 
auditory  tract,  from  before  backward  in  the  temporo- 
sphenoidal  lobe. 

The  majority  of  patients  are  tested  by  showing  them 
objects  and  asking  them  to  tell  the  names.  This  then  is  a 
test  of  the  visual-auditory  tract,  between  the  occipital  and 
temporal  lobes  of  the  brain.  Such  a  tract,  according  to 
Meynert,^  lies  beneath  the  cortex  covering  in  the  white 
matter  between  these  areas,  a  region  which  must  be  termed 
temporo-parieto-occipital,  since  the  gyri  of  all  three  lobes  lie 
upon  it.  Hence  lesions  of  the  annectant  gyri  and  angular 
convolution,  also  those  of  the  inferior  parietal  lobule,  are 
very  likely,  if  at  all  deep,  to  involve  this  tract. 

It  is  not  surprising  to  find  that  in  the  cases  here  brought 
together  the  power  of  recalling  the  names  of  objects  was 
impaired  or  lost  in  a  large  number,  and  that  the  lesions 
producing  this  effect  are  by  no  means  uniform  in  position ; 
some  lying  forward  in  the  tract  within  the  temporal  region, 
others  about  its  middle  in  the  parietal  region  and  in  the 
angular  gyrus,  others  far  back  in  the  occipital  lobe  ex- 
clusively. The  loss  of  power  to  recall  the  name  of  objects 
seen  does  not  therefore  indicate  very  exactly  the  seat  of  the 
disease. 

But  there  are  certain  additional  tests  which  aid  in  a  more 
exact  localisation  of  verbal  amnesia.  If  the  name  cannot  be 
recalled  because  the  memory  of  it  is  lost,  that  is,  because 
the  physical  basis  of  that  memory  has  been  not  merely 
isolated  from  one  connection,  but  actually  destroyed,  then  it 
is  evident  that  no  other  association  will  suffice  to  reach  it, 
and  that  even  recognition  is  impossible.*  This  is  the  con- 
dition in  absolute  word  deafness,  which  as  we  have  seen,  is 

'  "  rsychiatrie,"'  p.  40. 

'■^  Attention  was  first  called  to  this  fact  by  Dc  "Wattcvillc,  '  Progii)?  lueillcnl,' 
Murch,  1885. 
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due  to  a  lesion  in  the  posterior  two-thirds  of  the  first  and 
second  temporal  convolutions.  To  fail  to  recall  a  word  by 
any  means,  and  to  fail  to  recognise  its  meaning  when  heard, 
is  therefore  characteristic  of  a  lesion  of  this  area  when  that 
lesion  is  extensive. 

But  there  are  cases  on  record  where  the  power  to  recall 
words  is  impaired  while  the  power  to  recognise  them  remains. 
Cases  II.,  VIII.,  XXII.,  XXXVII.,  XLII.,  XLIII.,  XLIV., 
XL VII.,  illustrate  this  condition.  This  must  imply  that  the 
auditory  memories  remain  and  can  be  reached  through  the 
auditory  tract,  while  the  association  fibres  alone  are  afi'ected 
by  disease.  Now  the  lesion  in  all  of  those  cases  lay  in  the 
posterior  portion  of  the  sensory  aphasic  area,  the  temporal 
convolutions  being  invaded  in  only  two  cases,  and  in  those, 
only  at  the  extreme  posterior  portion ;  while  in  all  the 
inferior  parietal  convolutions  and  angular  gyrus  or  occipital 
lobe  were  affected.  And  in  all  of  these  cases  the  lesion  was 
a  deep  one,  invading  the  white  tracts  beneath  the  convolu- 
tions ;  in  five  of  them  the  lesion  was  wholly  subcortical 
(Cases  II.,  XXII. ,  XXXVII.,  XLII.,  XL VII.). 

The  conclusion  therefore  appears  to  be  warranted  that 
while  failure  to  recognize  a  word  heard  implies  destruction 
of  the  tempora-l  cortical  area,  failure  to  recall  the  name  of 
an  object  seen  implies  destruction  of  the  temporo-occipital 
association  tract  in  the  subcortical  white  matter. 

The  latter  with  the  former  implies  extensive  cortical  and 
subcortical  disease  ;  the  latter  without  the  former  implies 
subcortical  disease  only,  without  reference  to  its  extent.^ 

There  is  a  third  condition  which  cannot  be  passed  by  in 

this  connection,  viz.,  psychical  blindness.     If  an  object  is 

seen  but  not   recognised,  it  implies  that  the  visual  mental 

image  of  the  object  is  either  destroyed  or  wholly  cut  off  from 

its  associations.     This  occurs  not  infrequently  in  lesions  in 

the  occipital  lobe,  either  unilateral  or  bilateral.     It  is  very 

frequently  accompanied  by  the  characteristic  symptom  of  a 

lesion  of  the  occipital  lobe,  namely,  bilateral  homonymous 

hemianopsia. 

'  An  interesting  clinical  example  of  a  lesion  in  the  association  tract  alone  is 
given  by  Hughes  Bennett  in  the  'British  Medical  Journal,'  1888,  i.  p,  339,  case 
third. 
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In  twelve  of  the  cases  here  collected  psychical  blindness 
was  present.  In  six  of  these  hemianopsia  was  also  present. 
In  all  these  cases  the  occipital  lobe  was  diseased  ;  twice  with 
the  adjacent  angular  gjTus.  Psychical  blindness  is  produced 
not  only  by  disease  in  the  cortex  of  the  occipital  convolu- 
tions, but  also  by  disease  in  the  white  tracts  within  the  lobe. 
It  is  evident  therefore  that  the  memory  pictures  of  objects 
lie  in  the  occipital  lobe,  and  a  serious  loss  of  them  implies  a 
lesion  in  that  region.  If  the  lesion  be  extensive  enough  to 
involve  the  cuneus,  or  deep  enough  to  reach  the  visual  tract 
to  the  cuneus  as  it  passes  beneath  the  angular  gyrus  and 
convexity  of  the  occipital  lobe,  it  will  produce  hemianopsia. 
If  not,  actual  blindness  may  not  accompany  psychical  blind- 
ness. In  either  case  it  is  found  that  when  things  are  not 
recognised,  they  cannot  be  named  when  seen.  Hence  the 
symptom  of  psychical  blindness  may  aid  in  locating  a  lesion 
m  the  visual- auditory  tract,  and  indicates  that  the  lesion  of 
that  tract  is  in  its  posterior  portion. 

We  thus  have  three  sets  of  symptoms  which  enable  us  to 
locate  a  lesion  in  the  association  tract  between  the  occipital 
and  temporal  areas,  "vdz.,  loss  of  power  to  recognise  the 
name  of  an  object  when  heard  (word  deafness)  ;  loss  of  power 
to  recall  the  name  of  an  object  recognised  (verbal  amnesia)  ; 
loss  of  power  to  recognise  an  object  seen  whose  name  is 
understood  (psychical  blindness) .  The  first  implies  a  lesion 
in  the  temporal  end  of  the  tract.  The  last  implies  a  lesion 
in  the  occipital  end  of  the  tract.  The  second  implies  a  lesion 
between  the  others,  probably  beneath  the  inferior  parietal 
lobule.  And  reference  to  the  cases  cited  shows  that  the 
clinical  distinction  is  supported  by  the  pathological  finding ; 
that  the  psychological  hypothesis  has  a  confirmation  from 
the  facts  of  disease. 

(3.)  The  principle  applied  to  the  study  of  lesions  in  the 
visual-auditory  tract  may  be  extended  to  the  consideration 
of  other  tracts.  If  word  blindness  be  held,  as  it  justly  may, 
to  be  merely  a  variety  of  psychical  blindness,  it  becomes 
evident  that  a  distinction  must  be  made  between  recognis- 
ing printed  words,  recalling  printed  words,  reading  aloud,  or 
writing.  Hence  varieties  in  the  condition  of  word  blindness 
arc  possible. 
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To  recognise  the  meaning  of  a  sign  implies  integrity  in 
the  perceptive  process  and  integrity  in  the  associative  pro- 
cess which  joins  the  memory  of  that  sign  to  some  other 
mental  image,  giving  it  meaning.  It  is  the  association  of 
two  mental  images  which  lies  at  the  basis  of  any  process  of 
miderstanding.  When  we  see  the  word  "  bell,"  it  has  a 
meaning  only  because  the  image  of  the  word  is  associated 
with  that  of  the  object,  and  a  destruction  in  the  process  of 
association  will  impair  at  once  the  power  of  recognition.  It 
is  not  surprising,  when  this  is  understood,  to  find  that  the 
lesions  producing  word  blindness  are  situated  in  various 
regions.  AVhen  limited  in  extent  and  strictly  cortical,  the 
lesion  producing  word  blindness  was  found  in  five  cases  in 
the  angular  gyrus  and  in  the  cortex  immediately  anterior  to 
this  in  the  inferior  parietal  lobule  (Cases  XXIII.,  XXXV., 
XXXIX.,  XLI.,  XL VI.).  It  is  here  therefore  that  the 
visual  memory  pictures  are  thought  to  lie.  And  in  fact,  in 
all  the  cases  in  this  collection  in  which  the  lesion  involved 
this  area  and  in  which  reading  was  tested,  there  was  word 
blindness  (twenty-one  cases). 

The  associations  between  the  memory  of  words  seen  and 
the  mental  image  are  very  numerous,  and  reach  out  in  dif- 
ferent directions.  The  words  tliorn,  trumpet.  Madonna, 
call  up  painful,  auditory  and  visual  memories  respectively, 
and  one  can  readily  imagine  that  each  of  their  associations 
might  be  impaired  without  the  others  being  affected.  But 
in  all  three  cases  this  impairment  of  association  might  mani- 
fest itself  as  word  blindness.  Granting  the  hypothesis  then 
that  a  lesion  of  the  association  tracts  will  produce  word 
blindness,^  it  is  evident  that  tracts  going  out  in  all  directions 
from  the  angular  gyrus  as  a  centre  might  be  invaded,  with 
the  result  of  producing  the  same  symptom.  The  two  chief 
tracts,  those  usually  tested,  will  be  those  to  the  visual  area 
and  to  the  auditory  area.  To  recall  the  appearance  of  an 
object  on  seeing  its  name,  and  to  pronounce  the  name  on 
seeing  the  word,  are  the  tests  applied  to  these  tracts 
respectively. 

'This  hypothesis  was  first  broached    by    De   Watteville,  'Prog.  Medical,' 
March,  1885.     Freund  appears  to  have  overlooked  this  fact  in  a  recent  article 
Arch.  f.  Psych.  XX.,  Uber  Optische  Aphasie  und  Seelenblindheit." 
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Reading  under  standingly  and  reading  aloud  are  there- 
fore different  processes,  the  former  testing  a  tract  from  the 
angular  gyrus  backward  to  the  occipital  region ;  the  latter 
testing  a  tract  from  the  angular  gyrus  forward  to  the  tem- 
poral region.  A  loss  of  the  power  to  read  may  be  associated 
with  lesions  in  the  occipital  lobe,  as  in  Cases  XXXVII., 
XLII.,  XLIII.,  XLIV.,  in  which  the  lesion  was  confined  to 
this  region.  It  may  also  accompanj^  lesions  in  the  posterior 
temporal  region,  which  encroach  upon  the  inferior  parietal 
lobule,  as  in  Cases  II.,  X.,  XII.,  XXI.,  XXXVI.— in  all  of 
which,  though  the  angular  gyrus  was  intact,  the  S3'mptom 
was  produced. 

The  combination  of  word  blindness  with  word  deafness, 
in  temporo-parietal  lesions,  and  the  combination  of  word 
blindness  with  psychical  bhndness  and  hemianopsia  in 
parieto-occipital  lesions  appears  to  be  established.  Berlin's^ 
condition  of  dyslexic,  in  which  a  patient  is  fatigued  unduly 
by  reading,  and  which  he  ascribes  to  a  subcortical  lesion 
beneath  the  angular  gyrus,  might  well  be  explained  by  an 
interference  with  the  association  tracts. 

Another  tract  which  may  be  tested  in  this  connection  is 
the  tract  from  the  angular  gj'rus  to  Broca's  centre.  It  is 
tested  b}^  asking  a  patient  to  read  aloud,  a  process  which 
may  be  gone  through  even  though  the  patient  does  not 
understand  what  is  read,  as  in  Cases  VII.  and  XXIII. ^ 

"Whether  this  tract  is  a  direct  one,  or  is  indirect,  xia  the 
temporal  lobe,  is  still  undecided  ;  and  sufficient  material  is 
wanting  for  definite  conclusions,  though  in  one  of  the  cases 
here  cited,  reading  aloud  was  possible  where  the  temporal 
lobe  was  so  much  injured  that  word  deafness  was  present. 
This  case  would  indicate  that  the  tract  is  a  direct  one,  and 
if  so,  it  must  pass  beneath  the  Island  of  Eeil  from  behind 
forward.  That  it  starts  from  the  angular  gyrus  and  passes 
forward  into  the  inferior  parietal  lobule  and  supra  marginal 
convolution  is  evident  from  the  fact  that  in  all  the  cases  here 
recorded  in  which  reading  aloud  was  impossible,  these  parts 
were  invaded  by  disease. 

'  Berlin,  '  Eine  Besondere  Art  von  AV'oitbliiuliieit,'  Wiesbaden.  1887.  « 

'■*  A  similar  case  is  reported  by  Hughes  Bennett,  I.e. 
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The  last  tracts  to  be  tested  in  connection  with  printed 
language  are  those  concerned  in  writing.  Writing  sponta- 
neously and  copying  appear  to  test  the  same  tract. 

In  all  cases  in  which  these  powers  were  both  tested,  they 
were  both  lost  or  impaired  equally.  In  all  these  cases  the 
lesion  was  in  or  very  near  the  angular  gyrus.  This  tract 
starts  then  from  this  centre.  Its  direction  and  termination 
are  not,  however,  known,  as  there  are  no  autopsies  upon 
cases  of  pure  agraphia,  excepting  in  the  case  of  Sigaud  (Case 
XLI.),  where  the  lesion  was  confined  to  the  angular  gyrus 
and  the  condition  was  one  of  sensory  rather  than  of  motor 
agraphia. 

It  is  evident  from  this  review  of  the  clinical  and  patho- 
logical facts  in  sensory  aphasia  that  the  pathological  data 
warrant  a  recognition  of  many  of  the  numerous  forms  of 
aphasia  recently  described.  There  are  aphasias  of  association 
as  well  as  cortical  aphasias.  It  is  necessary  to  recognise 
aphasia  from  lesion  of  the  visual-auditory  or  occipito- 
temporal tract  (verbal  or  auditory  amnesia)  ;  aphasia  from 
lesions  within  the  occipital  lobe  giving  rise  to  word  blindness 
with  visual  amnesia ;  aphasia  from  lesions  in  the  tempora- 
parietal  region  giving  rise  to  word  blindness  with  word 
deafness  ;  as  well  as  the  simpler  forms  of  cortical  aphasia 
known  as  word  deafness,  word  blindness,  agraphia  and 
motor  aphasia.  Thus  far  the  clinical  facts  rest  on  patho- 
logical findings.  Subjective  investigation  of  speech  pro- 
cesses, as  well  as  clinical  observation,  may  warrant  further 
distinctions  not  yet  resting  on  post-mortem  records.  It  is 
evident  that  the  various  possible  mental  processes  involved 
in  memory  must  be  carefully  tested  in  every  case  ;  and  that 
small  subcortical  lesions  should  not  be  overlooked. 

Inasmuch  as  this  investigation  of  the  pathology  of 
sensory  aphasia  shows  the  need  of  more  careful  examination 
of  aphasics,  it  may  be  well  to  suggest  the  lines  along  which 
such  an  examination  should  be  made. 

It  is  necessary  to  investigate  : — 

1.  The  power  to  recognise  objects  seen,  heard,  felt,  smelt 
or  tasted. 

2.  The  power  to  recall  the  names  of  such  objects. 
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3.  The  power  to  recognise  the  names  of  such  objects 
when  heard. 

4.  The  power  to  call  to  mind  the  objects  when  named. 

5.  The  power  to  miderstand  speech. 

This  examination  will  test  the  various  sensory  areas,  and 
especially  the  temporal  convolutions  and  the  association 
tracts  between  these  convolutions  and  the  different  sensory 
areas.     It  is  also  necessary  to  investigate  : — 

6.  The  power  to  understand  printed  or  written  words. 

7.  The  power  to  read  aloud  and  to  understand  what  is 
read. 

8.  The  power  to  recall  objects  whose  names  are  seen. 

9.  The  power  to  write  spontaneously,  and  to  write  the 
names  of  objects  seen,  heard,  &c. 

10.  The  power  to  copy  and  to  write  at  dictation. 

11.  The  power  to  read  understanding^  what  has  been 
written. 

These  tests  will  determine  the  condition  of  the  visual 
word  memories  in  the  angular  gyrus,  and  of  the  connections 
between  this  area  and  surrounding  sensory  and  motor  areas. 
It  is  necessary  to  find  out  whether  : — 

12.  The  power  to  speak  voluntarily  is  preserved,  and  if 
not,  the  character  of  its  defects. 

13.  The  power  of  repeating  words  after  another  should 
also  be  tested. 

The  practical  application  of  the  localisation  of  lesions  in 
aphasia  hardly  requires  more  than  a  mention.  It  is  obvious. 
The  regions  of  the  brain  concerned  in  speech  are  especially 
accessible  to  the  surgeon,  and  experience  has  shown  that 
subcortical  tumours  and  abscesses  are  as  open  to  operation 
as  cortical  lesions.^  It  is  evident  that  in  cases  of  sensory 
aphasia  the  trephine  should  be  applied,  not  over  Broca's 
centre  in  the  frontal  region,  but  over  the  temporo-parietal 
region ;  in  word  deafness  over  the  posterior  temporal  region ; 
in  word  blindness  over  the  angular  gyrus ;  in  both  combined 


'  See  cases  of  Seguin  and  Weir,  '  Amer.  Jour.  Med.  Sci.,'  1SS8  ;  Ferrier  and 
Hor.sley,  '  Brit.  Med.  Jour.,'  1888,  i.  p.  530  ;  Eos\Yell  Park,  'Trans.  Cong.  Auier 
I'hys.  and  Surg.,'  1888. 
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over  the  inferior-parietal  region,  especially  if  verbal  amnesia 
is  present. 

The  probability  of  a  lesion  lying  anterior  or  posterior  to 
the  inferior  parietal  region  may  perhaps  be  determined  by 
applying  the  tests  for  verbal  amnesia  already  discussed. 

(4.)  It  will  be  noticed  that  the  results  of  pathological 
observation  fail  to  give  any  support  to  the  hypothesis  of  an 
"ideational  centre"  which  Broadbent  and  Kussmaul  have 
introduced  into  their  diagrams. 

Introspection  will  convince  any  one  that  thought  is 
conducted  either  by  the  use  of  language  or  by  the  use  of 
mental  images  of  a  definite  sensory  kind.  Numerous  dis- 
tinct images  combine  to  form  the  simple  idea  or  "recept," 
to  adopt  the  excellent  term  proposed  by  Romanes,^  and  the 
facts  of  psychical  blindness,  psychical  deafness,  &c.,  teach 
that  this  recept  may  be  destroyed  in  parts  by  single  lesions 
which  invade  various  areas,  obliterating  distinct  memory 
pictures,  but  that  it  is  never  destroyed  in  its  entirety  by  a 
single  cortical  lesion.  The  facts  here  collected  also  de- 
monstrate that  subcortical  lesions  destroying  the  association 
tracts,  whose  integrity  is  needed  to  associate  the  various 
memory  pictures  into  a  recept,  may  impair  that  recept. 
And  it  is  interesting  to  notice  that  these  association-tracts 
interlace  most  freely  under  the  temporo-occipital  annectant 
gyri,  where  a  lesion  produces  much  mental  confusion.  To 
the  recept  of  the  object  is  added  the  recept  of  the  word,  and 
together,  these  make  up  the  simple  concept.  But  in  addition 
to  these  numerous  and  various  memory  pictures  associated 
together  there  seems  to  be  no  reason  to  hypothecate  the 
existence  of  an  idea,  or  to  suppose  any  ideational  centre, 
and  the  facts  of  pathology  support  this  view.  Ideas  higher 
than  simple  concepts  require  language  for  their  use,  and  are 
impaired  when  aphasia  is  present.  Thought  being  regarded 
as  the  play  of  consciousness  along  lines  of  association  be- 
tween memory  pictures  cannot  be  located. 

(5.)  It  may  be  noticed  by  some  that  throughout  this  article 

where  the  visual  area  has  been  mentioned  it  has  been  taken 

for  granted  that  its  situation  is  in  the  occipital  lobe  and 

■  "Mental  Evolution  in  Man,"  p.  3G. 
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cuneus.  Among  the  fiftj*  cases  here  collected  are  twenty- 
two  in  which  the  ahgular  g>'rus  was  destroj^ed  without  the 
production  of  anji- actual  disturbance  of  vision.  In  two  the 
angular  gj'rus  and  its  subcortical  tissue  were  together 
affected,  "\^'ith  the  production  of  hemianopsia — a  symptom 
which  may  be  justly  ascribed  to  a  lesion  of  the  visual  tract 
on  its  way  to  the  cuneus  ;  on  the  other  hand,  there  are  now 
over  forty  cases  on  record  in  which  a  lesion  of  the  occipital 
lobe  alone  has  produced  homonymous  hemanopsia  ;  and  the 
four  cases  collected  by  Seguin  in  188(),  to  prove  that  the 
cuneus  is  the  visual  centre  proper,  have  been  added  to  by 
various  authors,  so  that  over  twelve  cases  are  now  to  be 
found.  Chauffard  and  Bouveret  have  reported  four  cases  of 
total  blindness  caused  by  lesion  of  both  cunei  at  once, 
without  lesions  of  the  convexity.  It  seems,  therefore,  that 
an  overwhelming  amount  of  evidence  can  now  be  cited  to 
prove  that  in  man  the  visual  area  lies  exclusively  in  the 
occipital  lobe,  and  that  the  angular  g}a'us  has  no  part  in  the 
function  of  vision.  For  pathology  affords  only  very  slender 
e\adence  of  the  existence  of  crossed  amblyopia,  and  no  cases 
have  been  reported  since  careful  tests  of  the  visual  field  have 
been  made. 

This  conclusion,  now  accepted  in  Germany,^  France,^ 
and  America,^  has  met  with  some  opposition  in  England  on 
the  ground  of  the  results  of  physiological  experiment  on 
apes.  But  it  seems  to  be  valid  when  tested  by  pathological 
evidence,  and,  as  already  stated  at  the  beginning  of  this 
article,  it  is  to  this  rather  than  to  physiology  that  the  final 
appeal  must  be  made.  Already  the  fact  of  the  localisation 
of  the  visual  area  in  the  occipital  lobe  has  been  made  the 
basis  of  several  successful  operations.  It  is  therefore  not 
unworthy  of  notice  that  these  cases,  collected  for  another 
purpose,  confirm  the  conclusion  that  when  an  operation  is 
undertaken  upon  the  basis  of  a  cortical  visual  disturbance 
alone  the  trephine  should  never  be  applied  over  the  angular 
gyrus,  but  always  posterior  to  it  over  the  occipital  convolu- 
tions. 

'  Nothnngel,  •  Vciliaiul).  des  C'on,•,^  f.  Inn.  Med..'  Wiesbaden,  1887. 

^  ChanlTard.  '  Rev.  do  Medicine,'  Jan.,  1888. 

'■'  ilUU,  -Trans!.  Cuiig.  Ainer.  I'hys.  and  Surgs.,'  Washington,  1888. 
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Since  cortical  epilepsy  beginning  with  hemiopic  visual 
aura  is  a  condition  in  which  operative  interference  may  be 
undertaken,  this  fact  is  not  without  importance. 

It  is  also  evident  that  areas  concerned  in  the  preservation 
of  sensory  memory  pictures  do  not  necessarily  coincide  with, 
but  are  usually  more  extensive  than,  the  sensory  areas 
proper.  The  cuneus  is  the  sight  centre,  but  visual  memories 
are  located  in  the  occipital  convolutions,  and  in  the  angular 
gyrus.  We  do  not  know  the  location  of  the  auditory  centre 
in  man,  but  the  auditory  memories  extend  over  the  first  and 
second  temporal  convolutions. 

This  is  not  to  be  regarded  as  extraordinary.  It  has  an 
analogy  in  the  motor  sphere.  For  a  lesion  in  the  posterior 
part '  of  the  third  frontal  convolution  obliterates  the  effort 
memories  concerned  in  speech,  producing  motor  aphasia 
without  producing  any  actual  paralysis  in  any  muscle. 


TABLE    OF   CASES    OF    SENSOEY    APHASIA, 


NO.  OF 
CASE. 


I. 

II. 

III. 

IV. 

V. 

VI. 
Vll. 


VIII. 
l.V. 
X. 

XI. 
XII. 
XIII. 
XIV. 

XV. 
XVI. 

xvn. 

XVIII. 

XIX. 

XX. 

XXI. 

XXIt. 

XXIII. 


XXIV. 

XXV. 

XXVI. 

XXVII. 

XXVIII. 

XXIX. 

XXX. 

XXXI. 

XXXJI. 

XXXIIT. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVll. 

XXXVIII. 

XXXIX. 

XL. 

XLI. 

XLII. 


XLIV. 

XLV. 

XLVI. 
XLV  II. 

XLVIIT. 
XI.IX. 

1.. 


Bateinan 

Broaflbeiit 

Wernicke 

Wernicke 

Lohnjeyer 

Troi.ssier 

Ki'.ssmanl 


Kussmaul    . . 
Gcirtz    . . 
Sabouriu 

Bulteau 

Broadbent  . . 

Ri  edel  . .  . . 

Fritsch  . .  . . 

Ball  &  Seguin 
Chauffiird  . . 
Weis.s 

Girandeau    .  . 
Claus     . .     . . 
Claus     . . 
d'Heilly 
Webber 
Dejerine 


Schiitz  . . 

Balzer  . . 

Rosenthal 

Aniidon 

Gunther 

Monakow 

iSepi)iIli 

.Scppilli 

Sejipilli 

Petrazzani 
Eichhorst 
Hensclien 
Hciischeii 
Jastrowitz 

Ferret  . . 

Hun  . . 

Hitzig  .. 

Sigaud  . . 

Reinliard 

Bernheim 

Wil  brand 

Laquer . . 

Macewen 
Freund . . 

Wiglesworth 
Kranks  .  . 

Bullcn  ..      ., 


REFERENCES. 


On  Aphasia.  1870,  p.  73      . .     . . 
Jled.-Chir.  trans.,  1872,  p.  162 
Aphas.  Sympt.  Couip.,  1S74  (10) 

lc.(2)      

Arch.  f.  Klin  Chir.,  xili.  323     . . 
Gaz.  Med.  de  Paris,  1874,  p.  25 
Zienissens  Cyclop.,  xiv.  p.  705 


I.e.,  p.  763       

Bullet.  Soc.  Anat.,  Paris,  1S76,  p. 
Progres  Med.,  1877,  p.  70    ..     .. 


Bullet.  Soc.  Anat.,  1877,  p.  282 

Lancet,  1878,  i.  312      

Dissert.  Breslau,  1877 

Wien.  Med.  Presse,  ISSO,  p.  463 


Arch,  of  Med.,  ISSl,  p.  136       .... 

Rev.  de  Med,  1881,  p.  939 

W'ien.  Med.  'VVochensch.,  1882,  p.  334 
Rev.  de  Med.,  1882,  p.  446        . .     . . 

In-enfreund,  1883,  p.  82     

I.e.,  p.  88 


Gaz.  Med.  de  Paris,  18S3,  p.  22 
Boston  Med.  Surg.  Jour.,  1883,  p.  580 
Progres  Med.,  1880,  j).  629 


Charite  Annalen,  xiii.  481 

Gaz.  Med.  de  Paris,  1884,  p.  1)7  . .  . 
Centralbl.  iur  Xerv.,  1884,  p.  1  . .  . 
New  York  Med.  Jour.,  1885,  p.  113 

Zeit.  f.  Klin.  Med.,  18S5,  p.  16 

Arch.  f.  Psych.,  xvi.  p.  166       

Functions  local,  p.  208       

I.e.,  p.  205       

I.e.,  p.  182       

Revista  Sperimentale,  xii.  p.  235     . . 
Corresp.  Schw.  Arzte,  1886,  p.  696  . .     . 
Neurol.  Centralbl.,  1886,  p.  424  (2). .     . 

1-c.  (3)      

Centrabl.  f.  Pract.  Augenh,  1877,  p.  254 

Clinique  Medicale,  p.  137 

Ainer.  Jour.  Med.  Sci.,  1887,  p.  154 
Congress  fiir  Inn.  Med.,  1887,  p.  166 
Progres  Med.,  1887,  p.  177         

Arch.  f.  Psych.,  xviii.  p.  244 

Hecht.  These  de  Nancy,  1887 

Seelenblindheit,  p.  ISO       

Neurol.  Centralbl.,  1888,  p.  340      ..     . 

Brit.  Med.  Journal.,  1888,  Aug.  11 
Arcli.  f.  Psych.,  XX.  277 

Liverpool  Med. -Chir.  Jour.,  1887,  ]).  215 
Med.  Press  and  Circ,  1888,  p.  29.  ..  . 
IJiain,  xi.  p.  514 


LESION. 
SITUATION. 


Ti 

T1T0T3 

Ti 

Ti 

T„o,3 

TiTo 


Ti 
TiT., 


TiTo 
TiT.> 
TiXi 

Ti 

TiT., 
Ti  ' 
TiTo 
T— O 
T]T., 
Ti   - 


T,T.. 

T]T.. 

T]T.' 

TjT.' 

T]T.', 

TiT.. 

T1T.T3 

T]T.. 

T1-3" 

Trs 
T, 


Tl-3 

TiT.. 


T1T2 

T, 

T,T, 

T,T.. 


P-i 

P.>  sm 
A"0.03 


ATo- 
Posm 


O2 


P2  A  Oi,2,3 

P2  A  sm 
A         ..     . 
Pa  A     . .     . 


POWER  TO 
RECALL 
WORDS. 


Impaired 
Impaired 
Impaired 


Impaired 
Lost 


Impaired 
Imjiaired 
Impaired 


P2  A  sm      . , 
Po  A  sm 
Po  A  sm  O 


P2  sm 
P2  sm 
Pa  sm 


A  Oi,2,3 
AO2  .. 
A  sm  . . 
1'..  A  O.. 
A"0..,3  " 
A  02,3 


Po 

PiAOrs 
Bilateral 


A 
A 
01-3 


Po  A  Oi-s 
Po  A     . . 


<>r3 
Or.s 
O1-3 
P2O2 


A  sm 

A  (),-;, 


A  sm 

A  Oo 


Impaired 


Good 
Imijaired 


Impaired 
Imi)aired 


Impaired 
Impaired 
Impaired 
Inqiaired 


Impaired 


Impaired 


Good 
Impaired 
Impaired 
Impaired 


Good 
Impaired 

Lost 
Impaired 

Lost 


Ti,  2,  3,  =  First,  second,  and  third  Temporal  Convolutions.  Oi,  2,  3,  First,  second,  and  thirrl  Occipital 
Convolutions.  Po  ^  Inferior  Parietal  Convolutions  lying  between  the  supra  marginal  gyrus  (SM.)  and  the 
angular  gyrus  (A.). 


WITH    LESIONS    AND    SYMPTOMS. 


POWER  TO 
UNDER- 
STAND 
SPEECH. 


Lost 

Good 

Impaired 

Lost 


POWER  TO 
READ. 


POWER  TO 
TALK. 


Lost 
Lost 


Good 

Lost 

Impaired 

Impaired 
Lost 
Lost 
Lost 

Impaired 
Lost 
Lost 
Lost 

Impaired 
Lost 
Lost 
Good 


Lost 

Impaired 

Lost 

Lost 

Lost 
Lost 
Lost 
Lost 
Lost 

Lost 
Lost 
Impaired 
Good 
Good 

Lost 
Good 
Lost 
Good 

Good 

Good 

Good 

Lost 

Good 
Good 

Lost 

Impaired 


Lost 
Not  tested 
Lost,  did 
not  under- 
stand 


Lost 
Good 


Impaired 


Impaired 


Lost 


Lost 
Impaired 
Impaired 

Impaired 


Lost 
Good 


Lost 
Lost 
Lost 


Lost 
Lost 
Lost 


Lost 
'  Good 

Lost 

Lost 
Impaired 

Lost 

Lost 
Lost 

Lost 

r>ost 


Good 
Good 
Fair 
Good 
Impaired 
Impaired 
Good 


Impaired 
Impaired 

Very 
limited 
Impaired 
Impaired 
Impaired 


Good 
Impaired 

Lost 

Good 

Good 

Good 

Impaired 

Impaired 

Impaired 


Good 
Impaired 
Impaired 

Fair 
Impaired 

Good 

Fair 
Impaired 

Lost 

Good 
Good 

Impaired 
Impaired 

Impaired 

Impaired 

Good 

Good 

Good 

Good 

Good 

Impaired 

Good 
Good 

Impaired 
Impaired 
Impaired 


POWER  TO 
REPEAT 
WORDS 
HEARD. 


Impaired 

Lost 
Lost 


Good 
Lost 


Good 


Impaired 


Good 
Good 

Lost 


POU'ER  TO 

WRITE 
AT   WILL. 


POWER  TO 
WRITE  AT 
DICTATION 


Lost 
Good 


Letters, 
not  words- 


Impaired 
Impaired 

Lost 
Impaired 


Impaired 

Lost 
Good 
Lost 

Lost 
Lost 


Impaired 

Lost 

Name  only 

Lost 


Lost 
Lost 


Lost 
Good 


Lost 


Lost 

Lost 

Impaired 

Lost 

Never 
learned 

Never 
learned 


Good 


POWER  TO 
COPT. 


Lost 
Lost 
Good 


Lost 
Lost 


Impaired 

Much 

Impaired 

Good 


Impaired 

Lost 
Lost 


Lost 
Lost 


Lost 

Lost 

Iiiipairei 

Lost 


Lost 
Lost 


Impaired 
Impaired 


Lost 
Lost 


POWER  TO 

READ 

ALOUD. 


POWER  TO 
RECOG- 
NISE 
OBJECTS. 


Lost        Impaired 
Impaired 


Good,  but 
iliil  not 
under- 
stand 
Lost 


Good,  but 
did  not 
under- 
stand 


Lost 
Good 
Lost 
Lost 


Impaired 


Impaired 


Impaired 
Impaired 

Impaired 


Goo<l 
Impaired 
Impaired 


Lost 
Lost 


Impaired 

Impaired 
Impaired 

Impaired 


DISTURB- 
ANCE OF 
SIGHT. 


None 
None 


anopsia 

None 


Good 


rartiallj 
blind 


Right  hemi- 
anopsia 
None 
None 

None 


anopsia 
Right  hemi- 
anopsia 
Right  hemi- 
anojisia 
None 

None 
Righthemi- 
anopsia 
None 
None 
None 


A  CASE  OF  PEKMANENT  CONJUGATE  DEVIATION 
OF  THE  EYES  AND  HEAD,  THE  EESULT  OF 
A  LESION  LIMITED  TO  THE  SIXTH  NU- 
CLEUS; WITH  EEMAEKS  ON  ASSOCIATED 
LATERAL  MOVEMENTS  OF  THE  EYEBALLS, 
AND  ROTATION  OF  THE  HEAD  AND  NECK. 

BY  A.  HUGHES  BENNETT,  M.D.,  AND   THOMAS  SAVILL,  M.D. 

The  following  case  is  one  of  great  interest,  and  of  ex- 
treme rarity.  The  patient  during  life  suffered  from  perma- 
nent conjugate  deviation  of  the  eyeballs  and  head.  This 
was  diagnosed  before  death  to  be  the  result  of  a  lesion  of 
the  sixth  nucleus  on  one  side.  On  post-mortem  examina- 
tion a  minute  softening  was  found  occupying,  and  limited  to, 
that  centre. 

Elizabeth  G.,  aged  sixty-seven,  a  domestic  servant,  was  ad- 
mitted into  the  Paddington  Infirmary  on  October  11th,  1887. 
Her  family  history  was  unimportant.  The  patient  had  always 
enjoyed  good  health  till  the  present  illness.  In  August,  1887, 
having  gone  to  bed  one  evening  in  her  usual  condition,  she  awoke 
next  morning  to  find  that  she  was  afflicted  with  complete  paralysis 
of  the  left  upper  extremity,  otherwise  she  was  quite  well.  This 
condition  remained  unchanged  for  two  months,  when  one  morn- 
ing on  waking,  she  found  in  addition,  that  both  her  eyes  were 
turned  towards  the  right  side,  so  that  she  could  see  nothing  in 
front  of  her,  and  that  her  head  was  fixedly  rotated  towards  the 
right  side.  Three  days  afterwards  she  came  into  the  Infirmary, 
On  October  13th  her  condition  was  briefiy  as  follows.  The  patient 
was  weak  and  confined  to  bed.  Her  intelligence  appeared  nor- 
mal, and  she  replied  to  all  questions  with  accuracy.  There  was 
very  trifling  paresis  of  the  left  side  of  the  face.  The  left  upper 
extremity  was  motionless  throughout,  from  the  shoulder  down- 
wards. Tbere  was  no  musculai-  wasting,  and  the  sensibility 
of  the  skin  was  everywhere  intact.     The  reaction  of  tlie  tendons 
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and. muscles  to  percussion  was  comparatively  increased  in  the  left 
arm.  Both  eyeballs  were  firmly  and  permanently  fixed  towards 
the  right  side,  and  the  strongest  eiiforts  of  the  will  could  barely 
bring  them  towards  the  middle  line,  and  in  this  the  left  eye  was 
specially  deficient.  When  each  eye  was  tested  separately  the  right 
could  be  moved  to,  and  even  a  little  beyond,  the  middle  line,  but 
the  left  did  not  reach  that  point.  Both  eyeballs  converged  when 
rai  object  was  brought  close  to  them.  The  pupils  were  equal  and 
normal.  The  head  was  firmly  and  permanently  rotated  towards 
the  right,  and  could  not  voluntarily  be  brought  into  a  straight 
position.  The  chin  was  tilted  forwards  and  upwards,  due  to 
contraction  of  the  left  sterno-mastoid  muscle.  Both  lower 
extremities,  although  weak,  w^ere  equal  and  apparently  not  para- 
lysed. The  knee-jerk  on  the  left  side  was  somewhat  more  lively 
than  on  the  other,  but  was  not  excessively  increased.  The 
special  senses  were  practically  normal,  although  both  hearing 
(especially  in  the  left  ear)  and  vision  appeared  to  be  somewhat 
impaired.  Ophthalmoscopic  examination  showed  the  media  to 
be  slightly  opaque,  and  the  fundi  practically  healthy.  There  was 
no  hemiopia.  The  general  functions  ,and  organs  of  the  body  were 
normal.  From  this  date  till  the  death  of  the  patient,  about 
a  month  later  (November  14th),  the  condition  remained  un- 
changed. She  gradually  became  weaker,  and  died  comatose, 
exhibiting  all  the  symptoms  above  described. 

Post-mortem  Examination. — With  the  exception  of  the  nervous 
system  the  organs  of  the  body  were  essentially  healthy.  Nervous 
System. — The  brain  weighed  forty-six  ounces.  The  dura  was 
thickened  and  slightly  adherent  to  the  cranium.  There  was  a  large 
quantity  of  sub-arachnoid  effusion,  and  over  the  surface  of  the  brain 
a  considerable  amount  of  venous  congestion.  The  sinuses  were 
normal.  The  arteries  at  the  base  were  thickened  and  atheroma- 
tous. The  convolutions  of  the  brain  were  of  normal  appearance 
except  the  right  ascending  frontal.  This  throughout  its  whole 
extent,  to  within  about  an  inch  of  the  longitudinal  fissure  was  pale 
flattened,  and  quite  soft  to  the  touch.  At  the  upper  part  of  this 
convolution,  and  close  to  the  marginal  gyrus  was  a  recent  super- 
ficial meningeal  haemorrhage  about  the  size  of  a  sixpence.  On 
making  a  transverse  vertical  sectioia  through  the  ascending  frontal 
convolutior ,  the  softening  was  seen  to  be  of  triangular  shape,  the 
base  occupying  the  area  above  described  on  the  surface,  and  the 
apex  touching  the  summit  of  the  internal  capsule.  This  was 
about  three-quarters  of  an  inch  in  thickness.  A  secondary 
•descending  process   could  be  followed   downwards  through  the 
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right  internal  capsule  and  crus  cerebri.  The  brain  was  otherwise- 
healthy.  On  removing  the  pons  and  medulla,  and  making  a 
transverse  section  exactly  at  their  junction,  a  small  flat  circular 
patch  of  softening,  about  the  size  of  a  large  mustard  seed,  or  more 
accurately  about  one-tenth  of  an  inch  in  diameter,  was  seen 
occupying  the  position  of  the  left  sixth  nucleus,  and  limited  to  it 
without  apparently  involving  the  neighbouring  structm-es,  such 
as  the  facial  fibres  (Fig.  1).      Otherwise,  to  the  naked  eye  the 


Fig.  1. — Transverse  sectioa  of  the  pons  at  the   level   of  the   sixth  nucleuH 
showing  a  limited  softening  of  that  centre. 


appearances  of  the  pons  and  medulla  were  normal.  These,  with 
the  cord  and  other  nervous  structures,  were  reserved  for  subse- 
quent and  more  complete  examination,  but  unfortunately  owing 
to  a  mishap  they  were  destroyed.  The  above-described  softening 
in  the  pons  was,  however,  carefully  observed  at  the  post-mortem 
examination,  and  an  accurate  drawing  made  of  it  at  the  time, 
which  is  here  reproduced.  The  only  structures  which  were  not 
lost  were  tlie  two  sixth  nerves.  These  were  examined  with  the 
greatest  care,  and  several  independent  observers — including  Drs. 
Hebb  (who  kindly  made  the  sections)  and  Byrom  Bramwell — 
agreed  as  to  the  microscopical  appearances  they  exhibited.  The 
right  nerve  was  perfectly  healthy.  The  left  here  and  there 
showed  very  sUght  traces  of  degenerative  atrophy. 
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Commentary. — The  first  phase  of  this  patient's  condition  was 
paralysis  of  the  left  npper  extremity.  Having  been  previously 
in  good  health,  she  suddenly  during  the  night  lost  all  power 
in  the  entire  arm  from  the  shoulder  downwards.  The  muscles 
were  all  equally  affected  ;  there  was  no  wasting  or  loss  of  sensi- 
bility, and  some  weeks  afterwards  the  tendon  reflexes  were 
exaggerated.  This  was  associated  with  very  slight  paresis  of  the 
left  side  of  the  face,  but  the  left  leg  was  not  percejotibly  affected. 
At  no  time  were  any  convulsions  observed ;  the  intelligence  was 
not  seriously  impaired  and  the  other  organs  and  functions  of  the 
body  were  normal.  This  condition  remained  unchanged  until 
death,  three  months  after  the  original  onset  of  the  symptoms. 
The  diagnosis  made  during  life  was  that  the  pyramidal  tract 
between  the  cortex  of  the  descending  frontal  and  parietal  con- 
volutions, and  the  upper  part  of  the  internal  capsule  on  the  right 
side,  was  interrupted,  slightly  encroaching  on  the  facial  area.  The 
post-mortem  examination  showed  this  surmise  to  have  been 
substantially  correct,  and  not  only  were  the  fibres  of  the  corona 
radiata  underlying  these  convolutions  softened,  but  almost  the 
entire  cortex  of  the  ascending  frontal  convolution  was  itself  in  a 
similar  condition,  So  far  the  clinical  symptoms  perfectly  har- 
monised with  what  modern  experience  would  lead  us  to  expect 
from  the  anatomical  distribution  of  the  disease,  and  therefore 
call  for  no  further  remarks. 

The  second  phase  of  this  case  is  equally  definite,  but  being 
much  more  uncommon,  merits  careful  consideration,  as  it  serves 
to  demonstrate  certain  very  interesting  and  important  physio- 
logical facts.  About  a  month  before  the  patient  died,  having 
been  in  her  usual  condition,  she  awoke  one  morning  to  find  that 
both  her  eyeballs,  as  well  as  her  head  and  neck,  were  rigidly 
directed  towards  the  right  side,  and  that  no  voluntary  effort  on 
her  part  permitted  her  to  briug  them,  especially  the  left  eye,  as 
far  as  the  middle  line.  There  was  marked  stiffness  and  contrac- 
tion of  the  left  sterno-mastoid  muscle.  The  two  eyes  in  con- 
junction could  not  be  made  to  move  towards  the  left,  but  the 
right  eye  was  capable  of  performing  a  lateral  movement  towards 
the  left  in  the  act  of  convergence  with  both  eyes  fixed  on  a  near 
object,  or  when  tested  by  itself  with  the  left  eye  closed.  In 
short,  there  was  complete  conjugate  paralysis  of  the  eyeballs  on 
the  left  side,  the  deviation  of  these  towards  the  right  being  due 
to  the  unopposed  action  of  the  healthy  muscles  on  that  side, 
while  convergent  action  of  both  eyes  remained  intact.     The  left 
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external  rectus  muscle  was  completely  and  permanently  para- 
lysed for  all  purposes.  The  internal  rectus  was  only  affected 
during  the  act  of  conjugation,  and  contracted  normally  under  all 
other  circumstances.  With  the  exception  of  the  conditions 
described  the  patient  was  otherwise  well,  and  these  symptoms  in 
no  way  improved,  hut  remained  permanently  unclianrjed  till  her 
death  a  month  aftenvards. 

It  is  interesting  to  note  that  the  diagnosis  wliich  was 
hazarded  during  life  was  afterwards  proved  by  post-mortem 
examination  to  have  been  correct,  namely,  that  the  ocular 
phenomena  were  due  to  a  lesion  of  the  left  sixth  nucleus.  It 
was  clear  that  the  conjugate  deviation  was  not  the  result  of 
fresh  extension  of  the  disease  in  the  right  cerebral  hemisphere, 
otherwise  it  would  have  been  of  a  temporary  character  and 
not  so  complete  and  permanent  as  it  was  in  this  instance. 
Any  doubt  which  may  have  existed  during  life  as  to  whether 
the  deformity  was  of  a  spasmodic  or  paralytic  nature  was 
definitely  settled  by  the  post-mortem  examination  in  favour 
of  the  latter.  The  symptoms  in  no  way  improving  sug- 
gested either  interruption  of  the  commissural  fibres  between 
the  third  and  sixth  nuclei,  combined  with  a  second  lesion  in 
the  motor  tract  above  the  latter,  or  disease  of  the  sixth 
nucleus  itself,  the  second  hypothesis  being  much  the  more 
probable  of  the  two.  That  a  lesion  should  be  so  small  and 
so  strictly  limited  to  so  minute  a  centre  as  to  annihilate  its 
functions  without  complic?.ting  the  neighbouring  structures, 
and  notably  the  facial  fibres,  is  as  remarkable  as  it  must  be 
rare,  and  the  result  will  constitute  an  important  fact  in 
favour  of  those  who,  like  Duval,  Laborde,  Graux  and  Lah- 
douzy,  have  maintained  that  the  sixth  nucleus  is  the  reflex 
centre  presiding  over  tliat  complicated  automatism  by  which 
the  eyeballs,  head  and  neck  move  harmoniously  in  concert. 

By  conjugate  movements  of  the  eyeballs  is  understood 
that  action  by  which,  under  an  appropriate  stimulus,  the 
two  eyes  move  together  in  turning  towards  the  right  or  left. 
This  may  be  a  purely  reflex  or  automatic  act,  or  it  may  be 
the  result  of  a  voluntary  impulse,  the  former  being  carried 
on  through  the  agency  of  a  complicated  mechanism  in  the 
pons,  the  latter,  of  course,  originating  in  certain  portions  of 
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the  cortex  cerebri.  AVhen  both  eyeballs  look  in  the  same 
direction,  it  is  clue  to  the  contraction  of  appropriate  muscles, 
and  as  the  external  and  internal  recti  are  anatomically  sup- 
plied by  different  nerves,  it  is  obvious  that  for  conjugate 
action  there  must  be  some  association  between  the  divergent 
nervous  supply,  in  order  to  account  for  the  concerted  action. 
The  details  of  the  mechanism  by  which  this  is  effected  may 
be  shortly  summarised.  The  internal  recti  muscles  are  sup- 
plied by  the  third,  and  the  external  recti  by  the  sixth  pair 
of  nerves,  each  originating  from  their  respective  nuclei. 
When  the  two  eyes  look  in  one  direction  there  is,  of  course, 
contraction  of  the  external  rectus  of  one  eye,  and  the  internal 
rectus  of  the  other,  which  is  effected  by  the  action  of  their 
corresponding  nuclei,  namely,  the  sixth  on  one  side  and  the 
third  on  the  other.  The  simultaneous  functionating  of  these 
two  anatomically  distinct  centres  shows  that  there  is  a  phy- 
siological connection  between  the  two. 

The  manner  in  which  this  is  effected  is  as  follows :  a 
sensory  stimulus,  such  as  a  sudden  flash  of  light,  or  a  sound 
on  one  side,  will  reflexly  cause  both  eyes  to  turn  in  that 
direction.  This  sensory  impression  is  received  first  by  the 
eye  or  ear  nearest  the  light  or  sound,  so  that  through  the 
optic  or  acoustic  nerves  on  that  side  it  is  conveyed  to  the 
corresponding  sixth  nucleus,  exciting  there  a  motor  impulse 
which  is  directly  carried  by  the  sixth  nerve  to  the  external 
rectus,  thus  causing  the  contraction  of  that  muscle.  This 
eye  takes  the  lead  in  the  action  and  moves  outwards.  Al- 
most simultaneously  the  motor  impulse  is  directed  by  a 
crossed  communicating  track  to  the  third  nucleus  of  the 
opposite  side,  and  through  this  by  fibres  in  the  third  nerve 
to  the  corresponding  internal  rectus  muscle,  which  also  con- 
tracts. Thus  both  eyeballs  are  directed  towards  the  light  or 
sound,  the  sixth  nucleus  being  the  reflex  centre  by  which 
the  combined  act  is  carried  on.  The  afferent  impulse  is 
derived  from  the  optic  or  auditory  nerves,  and  the  efferent 
tracts  are,  first,  the  sixth  nerve  on  the  same  side,  and  second, 
the  crossed  fibres  joining  the  sixth  nucleus  to  the  third 
nucleus  of  the  opposite  side,  as  well  as  the  same  fibres  con- 
tinued into  the  third  nerve. 
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The  accompanying  diagram    (Fig.  2)    attempts  schema- 
tically to    show  the  mechanism  by  which  this  process   is 


Fig.  2. — Diagram  slian-ing  mechanisvi  of  conjugate  movements  of  the  eyeballs 
and  rotation  of  the  head  and  neck. 

The  dark  lines  represent  the  voluntary  motor  tract  from  the  cortex  to  the  sixth 
nucleus,  as  well  as  the  other  efferent  tracts  from  this  centre  by  which  con- 
jujrate  movements  of  the  eyeballs,  head  and  neck  are  accomplished.  The 
dotted  lines  indicate  the  afferent  tracts  from  the  eye  and  ear  to  the  sixth 
nucleus.  The  arrows  show  the  direction  of  the  different  nerve  currents. 
A.  Cortex  Cerebri ;   a.  Voluntary  tract  from  cortex  to  cervical  ganglia  ;   h. 
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Ditto  to  eleventh  nucleus  ;  c.  Ditto  to  sixth  nucleus  ;  d.  Ditto  to  third 
nucleus  ;  B.  Decussation  of  voluntary  motor  tracts  in  medulla  and  pons  ; 
III.  Third  nucleus ;  VI.  Sixth  nucleus  ;  XI.  Eleventh  nucleus  ;  XIII. 
Upper  cervical  ganglia  ;  e.  Motor  fibres  from  sixth  nucleus  to  external 
rectus  ;  /.  Crossed  tract  between  third  and  sixth  nuclei  ;  g.  Motor  fibres 
from  third  nucleus  to  internal  rectus  ;  Ji.  Afferent  tract  from  retina  to 
sixth  nucleus  ;  i.  Afferent  tract  from  ear  to  sixth  nucleus  ;  j.  Communicat- 
ing tract  between  sixth  nucleus  and  cervical  ganglia  on  the  same  side  ;  h, 
Motor  nerve  from  cervical  ganglia  to  flexors  of  neck  ;  I.  Crossed  tract 
between  sixth  and  eleventh  nuclei  of  opposite  sides  ;  m.  Motor  nerve  from 
eleventh  nucleus  to  sterno-mastoid  muscle. 


effected.  The  afferent  auditory  tract  (i)  reaches  the  sixth 
nucleus  (VI.).  From  thence  extend  the  efferent  tracts  (e) 
to  the  external  rectus  of  the  same  eye,  and  (/,  g)  by  the  third 
nucleus  (III.)  to  the  internal  rectus  of  the  other.  The 
arrangement  has  been  compared  to  the  reins  used  in  driving 
a  pair  of  horses.  "When  one  {i  ore)  is  pulled,  owing  to  its 
bifurcation  (  e  and  f  g  Vit  VI.)  both  the  animals'  heads  (the 
eyeballs'?)  are  drawn  in  one  direction.  The  afferent  tract 
from  the  retina  (h)  is  also  associated  with  the  sixth  nucleus, 
and  when  appropriately  stimulated,  produces  similar  reflex 
conjugate  movements.  Some  physiologists  believe  that  in 
addition  to  the  mechanism  just  described,  there  is  another 
special  centre  which  intervenes  between  the  retinal  and 
auditory  nuclei  and  the  sixth  nucleus,  and  this  they  place 
in  the  superior  olivary  body.  It  does  not  appear  that  such 
an  assumption  is  necessary,  as  the  more  simple  arrangement 
answers  all  physiological  requirements. 

That  some  such  disposition  as  the  foregoing  must  exist 
is  proved  by  anatomical,  physiological  and  clinical  experience. 
Graux^  has  in  the  cat  actually  demonstrated  connecting  fibres 
between  the  third  and  sixth  nuclei.  By  experiments  on 
dogs  the  same  observer  has  shown  that  when  the  sixth 
nucleus  is  artificially  destroyed,  conjugate  paralysis  of  the 
eyeballs  on  the  same  side,  with  deviation  in  an  opposite 
direction,  is  the  result.  Finally,  clinical  facts,  and  notably 
the  case  under  consideration,  indicate  that  the  same  con- 
clusion can  be  drawn  from  disease  of  this  ganglion  in  man. 

'    Graux    (Gaston),    De  la  Paralysie     du   Moteur    oculaire    externe,   avec 
Deviation  conjugue.     Paris,  1878. 
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Thus  the  mechanism  of  reflex  conjugate  movements  of 
the  eyeballs  may  be  said  to  be  organised  in  the  pons,  and 
the  special  centre  through  "vvhich  it  is  carried  on  is  the 
ganglion  to  which  the  name  of  sixth  nucleus  has  been  given 
by  anatomists.  Irritation  of  that  group  of  cells  causes 
conjugate  spasm  towards  the  same  side,  and  its  destruction 
produces  conjugate  paralysis  in  the  same  situation,  with 
de^dation  of  the  eyeballs  in  the  other  direction,  the  result  of 
the  unopposed  action  of  the  healthy  muscles. 

An  interesting  feature  connected  with  conjugate  action 
is  exemplified  by  this  case,  namely  the  fact  that  although 
the  muscles  connected  with  this  associated  phenomenon 
may  be  paralysed,  it  does  not  follow  that  they  lose  their 
function  for  other  purposes.  Here  for  example  the  internal 
rectus  of  one  eye  was  inactive  to  either  the  voluntary  or 
reflex  impulse  of  conjugate  movement,  yet  it  acted  normallj' 
when  the  other  eye  was  closed,  and  to  convergent  require- 
ments. In  short,  this  muscle  was  only  cut  off  from  the 
motor  impulses  derived  from  the  sixth  nucleus,  while  those 
connecting  it  with  the  third  nucleus  remained  intact  (Fig.  2) . 
Therefore  all  the  movements  of  the  right  eye  were  normal 
except  during  the  act  of  conjugation,  when  the  internal 
rectus  was  immovable.  The  external  rectus  of  the  left  eye, 
on  the  other  hand,  was  completely  and  permanently  paralysed 
for  all  purposes,  whether  voluntary  or  reflex,  for  reasons 
which  the  preceding  argument  must  have  made  obvious. 

Although  conjugate  movements  may  in  this  manner  be 
regarded  as  of  purely  reflex  production,  the  same  physio- 
logical condition  may  be  accomplished  as  a  voluntary  act. 
Impulses  from  the  cortex  in  connection  with  the  pontine 
centres  are  capable  of  causing  the  eyeballs  to  move  to  the 
right  or  left  at  will.  The  posterior  portion  of  the  frontal 
convolutions  are  believed  by  Ferrier  to  be  the  area  in  which 
these  originate,  and  both  experiment  and  clinical  observation 
seem  to  indicate  this  as  the  most  probable  region.  Grasset 
and  others  believe  the  angular  gyrus  and  its  neighbom'hood 
to  be  the  seat  of  this  process.  Whatever  the  exact  area 
may  be,  there  can  be  little  doubt  that  conjugate  movements 
of  the  eyeballs  have  a  definite  localisation  in  the  cerebral 
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cortex,  as  is  abundantly  shown  by  experimental  and  clinical 
observation.  This  cortical  centre  is  connected  with  the 
nuclei  in  the  pons  by  fibres  which  decussate  immediately 
above  them,  and  the  point  at  which  this  crossing  takes  place 
is  believed  to  be  at  the  corpora  quadrigemina.  By  this 
means  voluntary  impulse  can  be  transmitted,  and  the  eyes 
and  head  moved  conjugately  in  aiiy  direction  that  may  be 
desired  (Fig.  2.  c).  Irritation  of  the  cortex  of  the  brain 
artificially  or  by  disease  causes  conjugate  spasm.  This  has 
been  produced  in  animals,  and  is  frequently  seen  as  one  of 
the  initial  symptoms  of  an  epileptic  seizure.  Destructive 
lesions,  again,  cause  conjugate  paralysis,  which  has  also  been 
produced  experimentally,  and  is  frequently  met  with  clini- 
cally, usually  in  association  with  severe  cases  of  hemiplegia. 

The  foregoing  phenomena,  whether  reflex  or  voluntary, 
are  further  rendered  more  complex  by  the  circumstance, 
that  on  the  application  of  an  appropriate  stimulus,  in  addition 
to  the  eyes,  the  head  and  neck  also  may  act  conjugately  and 
be  directed  towards  it,  the  former  being  so  rotated  and 
inclined  as  to  look  over  the  shoulder. 

This  conjugate  movement  of  the  head  with  the  ej^eballs 
is  carried  on  after  the  same  manner  and  through  the  same 
centres  as  have  just  been  enumerated,  only  there  is  super- 
added a  still  more  complex  series  of  connections.  To  the 
mechanism  already  formulated,  there  must  be  further  asso- 
ciations with  the  sixth  nucleus,  as  the  primary  starting-point 
of  the  special  function.  Connnissural  fibres  must  connect  it 
with  the  centres  for  both  the  rotators  and  flexors  of  the 
head  and  neck.  Movement  of  the  head  to  one  side  is 
effected  partly  by  rotation,  and  partly  by  inclination  or 
flexion.  The  muscles  which  chiefly  come  into  play  for  the 
first  purpose,  are  the  sterno-mastoid  and  trapezius  of  the 
opposite  side,  which  are  supplied  by  the  spinal  accessory 
nerve,  and  for  the  second  the  superior  oblique,  splenius, 
recti  and  possibly  other  muscles  on  the  same  side,  supplied 
by  cervical  nerves,  the  combined  action  of  which  rotates 
and  inchnes  the  head  over  the  shoulder.  The  diagram 
(Fig.  2)  attempts  to  show  how  these  various  connections 
may  take  place,  and  the  relations  that  may  exist  between 
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the  sixth  and  eleventh  nuclei  of  opposite  sides,  and  between 
the  former  and  the  cervical  ganglia  on  the  same  side.  An 
impulse,  whether  voluntary  (c),  or  from  sensory  impressions, 
{h  and  i)  acting  on  the  sixth  nucleus  (VI.) »  through  its 
influence  will  cause  contraction  of  the  external  rectus  (e) 
and  the  flexors  of  the  neck  (k)  through  connections  with 
the  cervical  ganglia  (XIII.)  on  the  same  side;  and  simulta- 
neously contraction  of  the  internal  rectus  {(j),  and  the  sterno- 
inastoid  {ni)  through  the  eleventh  nucleus  (XI.)  of  the 
opposite  side.  The  result  of  this  is  a  conjugate  movement 
of  both  eyeballs,  and  a  rotation  and  inclination  of  the  head 
towards  the  side  of  the  sixth  nucleus  which  receives  and 
distributes  the  impulse.  Destruction  of  this  centre  would 
of  course  have  exactly  the  opposite  effects. 

Such  then  is  an  attempt  to  explain  the  mechanism  of 
this  highly  complex  physiological  phenomenon.  Conjugate 
movement  of  the  eyeballs  and  head,  an  act  which  partly  by 
inheritance  and  partly  by  education,  has  become  organised 
in  the  nervous  centres,  reflexly  in  the  pons,  by  volition  in 
the  cerebral  cortex.  The  two  are  intimately  connected  b}' 
connecting  elements  which  decussate  in  the  pontine  region, 
possibly  at  the  corpora  quadrigemina.  The  apparently 
simple  act  of  head  and  eyes  looking  in  concert  towards  an 
(jbject,  is  carried  on  by  a  diverse  system  of  nerves  and 
muscles  which  have  no  anatomical  relation  one  with  the 
other,  but  all  of  whicli,  excited  by  a  suitable  stimulus,  and 
through  the  agency  of  a  common  centre,  act  harmoniously 
together  to  effect  the  physiological  purpose  desired.  Any 
disturbance  of  this  centre  involves  derangement  of  the  con- 
jugate phenomenon  as  a  whole,  but  leaves  the  individual 
elements,  with  exception  of  the  sixth  nerve,  to  act  normally 
for  any  other  purpose,  and  in  any  other  form  except  that 
of  conjugation. 

Any  portion  of  the  entire  conjugate  tract  from  cortex 
to  muscle  may  be  interrupted  by  disease,  and  give  rise  to 
corresponding  symptoms.  These,  if  properly  interpreted, 
enable  us,  during  the  life  of  the  patient,  to  diagnose  with 
considerable  accuracy  the  nature  and  locality  of  the  lesion. 
The  clinical  facts  may  be  briefly  summed  up  as  follows : 
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1.  An  irritative  lesion  at  A,  the  cortex  cerebri  (Fig.  2), 
at  c,  the  area  of  conjugate  movements,  on  one  side,  causes 
conjugate  spasm  of  the  eyeballs  and  head  towards  the 
opposite  side  from  the  lesion,  with  deviation  away  from  the 
diseased  side  of  the  brain.  This  is  seen  in  experimental 
stimulation,  and  in  some  cases  of  epilepsy.  Destruction  of 
the  same  region  induces  paralysis  in  the  same  distribution, 
with  deviation  of  the  eyeballs  in  a  contrary  direction,  namely 
towards  the  diseased  hemisphere,  owing  to  the  antagonistic 
action  of  the  healthy  muscles.  This  also  may  be  produced 
experimentally  and  is  met  with  in  severe  cases  of  haemorr- 
hage ■  or  softening  accompanying  the  early  stages  of  hemi- 
plegia. It  is  in  such  cases  usually  a  temporary  symptom, 
as  the  various  nervous  connections  soon  enable  the  other 
side,  by  opening  out  new  channels,  to  perform  in  this  respect 
the  functions  of  the  damaged  hemisphere.  The  same  results 
follow  interruption  at  any  portion  of  the  motor  tract  between 
A  and  B,  that  is,  between  the  cortex  and  the  decussation  of 
fibres  in  the  pons.  In  such  cases  also  the  paralysis  of  the 
eyeballs  is  rarely  complete.  They  may  appear  straight  at 
rest,  but  there  is  a  difficulty  in  moving  them  beyond  the 
middle  line.  The  internal  rectus  however  converges  readily 
in  association  with  the  other  eye,  and  also  by  itself  when 
isolated.  The  affected  external  rectus  can  also  move  the 
eyeball  outwards  when  the  other  eye  is  closed,  as  the  corres- 
ponding nucleus  and  its  voluntary  connections  are  unim- 
paired. Usually  there  is  no  evidence  of  paresis  of  the 
muscles  of  the  neck,  and  little  apparent  deviation  of  the 
head,  for  obvious  reasons. 

2.  An  irritating  lesion,  occurring  anywhere  between  B 
and  VI.,  that  is,  between  the  decussation  of  the  motor  fibres 
in  the  pons,  and  the  sixth  nucleus,  causes  exactly  similar 
symptoms,  as  No.  1,  only  the  direction  of  the  deviation  is 
reversed,  in  other  words  it  is  towards  the  side  of  the  lesion. 
In  destructive  disease  of  the  same  region,  the  paralysis  of 
the  muscles  is  on  the  same  side  as  the  lesion,  and  the 
deviation  away  from  it.  The  eyeballs  can  be  voluntarily 
brought  to  the  middle  line  but  no  further,  and  the  internal 
rectus  can  be  made  to  converge  in  association  with  the  other 
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eye,  and  by  itself  when  alone.  The  external  rectus  moves 
the  ej-eball  outwards  when  the  other  eye  is  closed.  The 
sjonptoms  as  in  No.  1,  are  temporary  in  character,  lasting 
at  most  for  a  few  days,  and  the  deviation  of  the  head  is  little 
if  at  all  observed. 

3.  Irritation  at  VI.  or  at  the  sixth  nucleus  itself,  causes 
conjugate  de\T:ation  of  the  eyeballs,  with  rotation  and  flexion 
of  the  head  and  neck  towards  the  diseased  side.  Destruction 
of  the  centre  causes  paralysis  of  the  same  muscles,  ■s\dth  de- 
viation of  the  eyeballs  away  from  the  side  of  the  lesion.  In 
this  case  the  conjugate  deformity  of  the  eyeballs  is  permanent, 
especially  oi  the  eye  on  the  same  side  as  the  diseased 
nucleus,  for  the  nervous  connections  with  the  centre  which 
accompUsh  the  conjoint  action  are  broken,  and  not  readily 
replaced.  For  the  contrary  reason  the  rotation  and  flexion 
of  the  head  and  neck  is  only  temporary,  if  seen  at  all. 
There  is  total  palsy  of  the  external  rectus  of  the  eye  nearest 
the  lesion,  the  eyeball  deviates  inwards  and  cannot  be  moved 
outwards  as  far  as  the  middle  line,  even  when  the  other  eye 
is  closed.  The  other  eye  may  be  brought  as  far  as  the 
middle  line,  but  not  beyond  it  in  conjugate  association.  If, 
however,  both  eyes  being  open,  it  is  brought  to  converge,  or 
when  tested  by  itself,  the  other  eye  being  closed,  the  internal 
rectus  will  be  found  to  contract  inwards  beyond  the  middle 
line.  This  is  owing  to  the  fibres  which  supply  the  muscle 
from  the  sixth  nucleus  of  the  opposite  side  being  cut  off, 
and  those  derived  from  the  third  nucleus  on  the  same  side 
being  intact.  It  is  obvious  that,  if  a  lesion  existed  in  the 
commissural  fibres  between  the  third  and  the  sixth  nuclei, 
accompanied  by  a  second  in  the  motor  tract  above  the  latter, 
that  similar  results  would  be  produced. 

4.  A  destructive  limited  lesion  immediately  in  front  of 
the  sixth  nucleus,  involving  the  fibres  of  the  sixth  nerve, 
causes  paralysis  of  the  external  rectus  of  the  corresponding 
eye  only,  the  function  of  the  internal  rectus  of  the  other 
eye  remaining  intact.  There  are  the  usual  signs  of  paralysis 
of  the  trunk  of  the  sixth  nerve,  namely,  internal  strabismus 
of  the  atfected  eye,  and  secondary  deviation  of  the  other. 

The  case  mider  notice  is  an  example  of  No.  3,  and  this, 
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owing  to  the  preceding  considerations,  was  diagnosed  during 
the  Hfe  of  the  patient.  That  the  deviation  of  the  eyeballs 
was  towards  the  right,  and  that  the  lesion  was  found  in  the 
left  sixth  nucleus,  leaves  no  doubt  that  the  affection  of  the 
ocular  nerves  was  a  paralytic  one.  The  association  between 
disease  of  the  centre  and  the  conjugate  affection  is  also 
proved,  and  if  further  evidence  of  lesion  of  this  ganglion  is 
required,  it  is  to  be  found  in  the  commencing  secondary 
degeneration  of  the  sixth  nerve  on  the  affected  side.  The 
main  difficulty  in  this  case  was  to  account  for  the  2Je>')ficcnent 
rotation  of  the  head  towards  the  right  side.  This  could 
not  be  owing  either  to  the  lesion  of  the  right  cortex,  or  to 
the  destruction  of  the  left  sixth  nucleus,  as  in  either  case 
such  a  condition  would  have  been  temporary,  even  if  it  ever 
existed  at  all  from  such  causes.  If  even  under  these  cir- 
cumstances weakness  of  the  sterno-mastoid  and  trapezius 
and  the  left  flexors  of  the  neck  had  been  produced,  the 
result  would  have  been  most  fleeting,  and  soon  compensated 
for  by  the  functionating  of  the  other  channels.  The  most 
plausible  explanation  seems  to  be,  that  the  deformity  was 
caused  by  active  spasm  of  the  left  sterno-mastoid  muscle, 
due  to  direct  irritation  by  the  lesion  in  the  sixth  nucleus, 
upon  the  neighbouring  eleventh  nucleus,  thus  causing  con- 
traction of  the  muscle  on  the  same  side,  through  the  spinal 
accessory  nerve.  Hence  the  head  was  tilted  over  the  right 
shoulder.  In  favour  of  this  view  is  the  fact  that  the  sterno- 
mastoid  muscle  during  life  was  so  rigidly  contracted  that 
the  head  could  not  be  brought  into  the  middle  line  either  by 
voluntary  or  passive  effort,  and  this  condition  remained 
permanent  till  death. 

The  facial  has  very  close  relations  to  the  sixth  nucleus, 
the  fibres  of  the  former  coursing  round  the  base  of  the  latter. 
In  this  case  there  was  slight  paresis  of  the  left  side  of  the 
face,  but  this  was  due  to  the  cortical  lesion,  and  existed 
prior  to  the  date  of  the  nuclear  disease,  and  moreover  the 
softening  was  seen  to  have  left  the  facial  fibres  intact. 
There  was  no  evidence  of  facial  rigidity  or  spasm,  which 
might  have  occurred  from  irritation  of  the  seventh  nucleus, 
but  this,  even  if  it  existed  to  a  slight  extent,  may  not  have 
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been  observed,  and  may  have  been  masked  by  the  other  con- 
dition of  cortical  x^aresis. 

The  chief  subject  of  regret  in  this  case  was  the  mifortu- 
nate  loss  of  the  morbid  specimens.  Happily  the  nature  and 
exact  relations  of  the  lesion  were  sufficiently  observed  and 
figured  at  the  time  of  the  post-mortem  examination,  as  to 
have  served  for  the  foregoing  purposes.  But  opportunities 
for  more  delicate  investigations,  such  as  the  histological 
characters,  and  a  research  into  the  possible  secondary 
degenerations,  for  which  the  parts  had  been  specially 
reserved,  were  lost. 
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"With  these  aneurysms  may  be  no  marked  modification  of 
mental  state,  or  the  case  may  be  too  comphcated  for  minute 
analysis. 

In  some  cases  of  thoracic  aneurysm,  there  is  either  the 
production  of  mental  disorder,  or  distinct  modification  of  the 
pre-existent  mental  state.  In  the  one  case,  this  arises  in 
persons  predisposed  to  mental  disorders ;  in  the  other,  in 
those  already  insane ;  and  in  each  as  an  indirect  result  of 
the  effects  of  the  aneurysm.  These  effects  are  chiefly  due 
to  one  or  more  of  several  factors,  varying  according  to  the 
position,  size  and  relations  of  the  aneurysm,  and  the  preceding 
mental  and  physical  state  of  the  patient  in  different  cases. 

One  factor  consists  of  the  morbid  afferent  impressions 
coming  from  the  altered  vessel  itself,  and  from  the  (usually) 
pulsatile,  expansile  tumour  it  now  forms. 

Another  factor  is  the  circulatory  disorder,  induced  by 
thoracic  aneurysm — both  the  general  disorder  of  circulation, 
and  that  of  the  head  more  particularly.  When  the  sac 
remains  patent  and  not  occupied  by  firm  clot  or  laminae, 
not  merely  is  there  the  diversion  and  tumultuous  rush  into 
the  sac  of  a  large  share  of  the  blood-stream — thus  interfering 
wdth  the  calm  and  equable  supply  to  brain  and  other  parts — 
but  also  the  aneurysm  in  many  cases  presses  upon  blood- 
vessels :  if  it  presses  on  an  artery,  checking  or  stopping 
more  or  less,  the  arterial  supply  to  some  parts  {e.g.,  the 
brain),  and  as  a  correlative  result,  making  that  to  other  parts 
correspondingly  fuller  and  more  active ;  if  it  presses  on  a 
vein,   damming  back  the   blood-stream  in   the   latter,    and 
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tending  to  produce  x^assive  congestion  in  the  region  it  drains, 
as  well  as  coagulation  in  the  vein  itself.  And  to  this  may  be 
added  compression  of  lymphatic  vessels  and  its  results. 
This  leads  us  to,  indeed  is  a  manifestation  of,  another  and 
third  factor,  namely,  the  compression  of  important  stnictures 
l)y  the  aneurysmal  tumour.  These  structures  we  maj" 
broadly  di\ade  into  three  groups  :  one  consisting  of  the 
blood  and  h-mphatic  vessels  already  mentioned  ;  another 
being  the  nerves  and  nerve-ganglia  in  the  thorax,  relating 
specially  to  the  vegetative  or  visceral  life — chiefly  the 
vagus  and  its  branches,  the  phrenic  and  the  sympathetic. 
The  important  sj-mptoms  whether  irritative  or  inhibitory 
which  ma}^  thus  arise — be  they  vaso-motor,  cardiac,  pul- 
monary, respiratory,  gastric  or  hepatic — only  require  bare 
mention.  The  third  group  comprises  structures  such  as 
the  thoracic  bones  and  muscles,  and  nerve  fibres  to  and  from 
the  trunk  or  limbs.  The  painful,  or  spasmodic,  or  paralytic 
conditions  arising  from  compression  of  these  may  be  the 
source  of  morbid  material  for  mentation,  and  assist  in  the 
production  or  modification  of  mental  disorder. 

When  with  aneurysms  of  the  thoracic  aorta,  mental 
symptoms  appear  to  arise  indirectly  as  already  stated, 
they  are  usually  of  the  following  general  characters : 
extraordinary  illusions,  hallucinations  and  delusions  of 
persecutory  and  hj^pochondriacal  nature.  They  may  be 
delusions  as  to  being  annoyed  and  tormented,  or  as  to 
bodily  injuries,  which  may  vary  extremely  in  particulars, 
and  often  are  most  minutely  described  and  attributed  each 
to  some  very  special  and  peculiarly  distinct  action  or  opera- 
tion on  this  or  that  part  of  the  frame  of  the  patient,  as,  for 
example,  by  animals  which  have  gained  access  thereto;  or 
delusions  as  to  hostile,  occult  influences  working  against  the 
patient,  culminating  in  assertions  as  to  the  particular  effects 
of  galvanic  batteries,  mesmerism,  and  so  on — associated, 
perhaps,  with  vivid  hallucinations,  especially  of  hearing. 
The  above  persecutions  and  injuries  are  usually  attributed 
to  influences  originating  from  outside,  e.g.,  to  invasion  b}' 
animals,  or  more  often  to  the  working  of  persons  hostile 
to  the  patient,  wliom  he  has  former!}'  known,  and  who  have 
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followed  him  to  where  he  is  now  and  is  at  their  mercy — ■ 
persons  against  whom  he  demands  police  or  magisterial 
protection,  and  that  on  them  condign  pmiishment  shall  fall ; 
although  delusions  of  ill-treatment  by  those  around,  and  in 
charge  of,  him  may  co-exist,  or  replace  the  former,  and  may 
lead  to  acts  of  violence,  or  even  homicidal  attempts.  Though 
present  in  some  cases,  systemisation  of  the  delusions  may 
be  absent,  or  feeble,  or  incomplete. 

The  emotional  state  is  usually  a  mixture  of  depression 
and  irritability,  but  as  a  rule  there  is  not  melancholia, 
properly  speaking.  There  may  be  a  gloomy,  sombre, 
taciturn,  or  a  sullen,  morose  state ;  or  one  of  anguish, 
distress,  anxiety,  and  free  complaint  as  to  annoyances, 
damages,  persecutions,  with  desire  to  seek  redress,  and 
expostulation  against  detention  within  reach  of  the  foe. 

With  this  subject  I  dealt  briefly  in  my  Gulstonian 
Lectures^  at  the  Royal  College  of  Physicians,  London,  and 
gave  a  concise  clinical  sunnnary  of  several  of  the  cases 
which  follow.     And  with  regard  to 

Abdominal  Aortic  Aneurysms,  I  also  stated^  that  "in 
three  insane  patients  under  my  care,  the  cause  of  death 
was  aneurysm  of  the  abdominal  aorta.  It  is  perhaps  un- 
necessary to  give  summaries  of  these  cases,  especially  in 
view  of  the  limitations  imposed  by  waning  space.  Suffice  it 
to  say  that  in  these  cases  of  abdominal  aortic  aneurysm  we 
find  illustrations  of  the  interpretation  put  by  the  insane 
mind  upon  the  symptoms,  especially  the  pains  or  dis- 
comfort arising  from  the  pressure  and  other  effects  of  the 
aneurysm ;  and  we  find  that  interpretation  taking  the  form 
of  delusions  of  definite  types,  or  showing  a  tendency  thereto. 
We  trace  in  these  abdominal  aneurysmal  cases  at  least  the 
same  character  of  delusions  as  to  local  bodily  injuries, 
damages,  personal  injuries,  hostile  influences  and  effects, 
and  delusions  of  mingled  persecutory  and  hypochondriacal 
types,  as  in  some  thoracic  aneurysmal  cases.  Yet  the 
abdominal  aneurysms  were  complicated  with  more  or  less 

' '  On  Insanity  in  Relation  to  Cardiac  and  Aortic  Disease  and  Phtliisis,' 
1888  :  H.  K.  Lewis. 
""IhUl,  p.  (;4. 
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heart  disease,  and  therefore,  were  not  pure  cases ;  "  more- 
over, the  thoracic  aorta,  also,  was  somewhat  affected  in 
them. 

In  the  following  pages  eight  cases  of  large  thoracic  aortic 
aneurysm  are  mentioned,  and  summaries  of  the  cases 
suitable  for  the  present  purpose  are  given  ;  as  also  are  those 
of  three  cases  of  fatal  abdominal  aortic  aneurysm ;  or  eleven 
cases  in  all. 

Thoeacic  Acetic  Aneueysms. 

Case  I. — J.  G.  Six  and  a-half  years  after  admission  and  at 
the  age  of  thirtj'-six,  a  soldier  under  my  care  died,  whose  in- 
sanity was  stated  to  have  come  on  nine  months  before  admission 
and,  attributed  to  the  effects  of  tropical  East  Indian  climate 
and  to  intemperance,  it  followed  his  reception  into  a  military 
hosx^ital  for  the  effects  of  heavy  drinking.  Shortly  before  he 
came  here  were  mental  excitement,  rapid  flow  of  thought, 
voluble  utterance,  disjointed  and  erroneous  statements,  delusions 
such  as  that  he  was  hunted  by  his  regimental  comrades  for 
horrible  purposes,  and  under  the  influence  of  which  he  attempted 
suicide. 

On  admission. — Bubo  scars  in  both  groins ;  a  few  old,  reddish, 
other  scars.  Depressed,  solitary  and  taciturn,  he  evinced  the 
same,  and  above-mentioned,  delusions,  and  in  conversation  was 
somewhat  incoherent,  quarrelsome  and  reviling.  He  i^assed 
through  attacks  of  catarrh  and  of  jaundice.  Later  on,  more 
cheerful  and  less  quarrelsome,  he  did  a  little  work,  and  is 
recorded  to  have  suffered  from  "rheumatism;"  but  still  later, 
was  more  apathetic  and  disinclined  for  work  or  amusement. 

Cardiac  hypertrophy  (left  ventricle)  was  found,  and  disease 
of  both  mitral  and  aortic  valves  (bruits,  &c.),  and  aneurysm  of 
thoracic  aorta  with  double  bellows  sound.  There  had  previously 
been  a  systolic  bruit,  propagated  over  the  aortic  arch  and  along 
the  subclavian  arteries. 

The  aneurysm  increased  ;  on  the  chest  surface  was  a  pulsatile 
expansile  swelling.  At  each  beat  the  thoracic  parietes  were 
visibly  raised  over  an  area  extending  from  the  first  to  the  fom-th 
rib  on  the  right  side,  and  from  the  right  sternal  edge  half  way  to 
the  shoulder;  in  this  area  was  percussion-dulness,  gradually 
shading  off  from  a  line  opposite  to  the  right  third  costal  cartilage. 
Dyspnoea   increased  to  orthopnoca  during  the  last  part  of  hfe. 
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Sweating  in  bed  occurred  even  during  cold  weather.  CEdema 
affected  the  eyehds,  and  brawny  oedema  the  face ;  and,  not- 
withstanding his  favourite  dextral  semi-prone  decubitus,  the 
left  eyelid  was  the  more  oedematous  of  the  two.  It  was 
from  the  left  nostril  only  that  epistaxis  occurred  on  one  or  two 
days  towards  the  close.  The  two  radial  pulses  were  equal ;  the 
temperatures  the  same  in  the  two  axillae ;  the  pupils  equal,  or  at 
times  the  left  slightly  the  larger  ;  both  being  irregular  in  contour 
and  widest  in  their  transverse  diameter,  the  right  one  oblong,  the 
left  oval,  in  shape.  Though  not  extremely  affected,  the  voice  was 
hoarse  and  at  times  slightly  croupy  ;  so  was  the  cough.  Th"e  full 
and  fairly  compressible  pulse  was  at  times  slightly  jerking.  The 
subcutaneous  veins  were  enlarged  opposite  the  diaphragm. 
Latterly,  were  turgid  lividity  of  the  face,  coldness  and  livor  of 
hands.  CEdema  and  serous  effusion  were  limited  to  the  pleural 
cavities,  face  and  eyelids  (pericardium  adherent).  Only  late  and 
rare  dysphagia;  no  "  corded  "  feeling  anywhere. 

During,  and  for  a  time  prior  to  the  attainment  of  large  size 
by  the  still  growing  aneurysmal  tumour,  were  peculiar  delusions 
of  being  tormented,  grievously  hurt — "  destroyed  " — and  his  bones 
bored  into,  by  snakes,  scorpions,  weasels,  &c.,  in  trunk  and  limbs. 
Once  he  had  "  seen  "  and  once  he  had  "  heard  "  them.  To  quote 
from  notes :  Says  his  body  is  full  of  snakes,  scorpions,  rats  and 
weasels,  w^hich  eat  him  up  and  gnaw  on  the  bones.  "  They  are 
the  most  horrible  '  varmint '  ever  known."  Later  :  often  feels  his 
hand  and  head  "  falling  off,"  has  "  pains  all  over,"  worse  in  trunk 
and  head,  equally  on  the  two  sides,  and  boring  pains  through  both 
jaws.  "  Is  eaten  up  alive ;  some  of  the  *  varmint '  make  sores 
which  others  eat  every  day."  "It  began  the  same  way  six  or 
seven  years  ago."  "  Millions  of  snakes  and  scorpions  got  inside 
and  began  eating  his  body.  They  now  push  out  his  ribs,  first  at 
one  side,  then  at  the  other,  and  eat  them,  and  finally  level  them 
down.     They  also  push  out  and  eat  the  jaws." 

Later  on,  being  short  of  breath,  he  says  it  is  forced  out  by 
the  "  varmint  "  inside  him  ;  his  "  chest  is  all  sores,  and  every  inch 
of  his  body  is  the  same."  About  this  time  were  profuse  clammy 
sweat  and  interscapular  tubular  respiration.  Later,  respiration 
was  sudden,  rapid,  audible,  as  of  one  taking  breath  after  prolonged 
strain  or  exertion.  Still  later,  respiration  tracheal,  wheezy  ;  ex- 
piration long  drawn  out. 

Subsequently,  says  the  top  of  his  head,  especially  its  left  side 
and  his  ribs  "  are  split  out."  Veins  of  neck  distended,  ears 
turgid,  face  turgid  and  sweating,  haemorrhage  from  left  nostril, 
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brassy  hoarse  cough,  tracheal  resx^iration ;  and  once  complained 
of  dysphagia. 

Once  subsequently,  he  says  the  vermin  ("varmint")  "carry 
pocket  knives,  and  during  the  last  twenty-four  hours  have  been 
scraping  his  ribs,  first  on  the  edge  and  then  on  the  broad,  and 
finally  they  bend  them  and  go  through  the  operation  of  breaking 
them."  Giddiness,  "  reeliness,"  and  "  a  blindness  "  (as  he  called 
them),  dyspnoea,  orthopnoea,  cold  and  purple  hands,  ear-tips, 
nose,  and  lips,  preceded  somewhat  sudden  death. 

Abstract  of  Necropsy. — The  intact  aneursymal  sac  contained 
an  enormous  amount  of  clot  and  blood  (fls-SO  were  collected,  and 
much  more  escaped).  Saccular,  and  affecting  the  right  side  of 
aortic  arch,  the  aneurysm  occupied  much  of  the  front  of  the  right 
side  of  the  thorax,  and  had  eroded  ribs,  cartilages,  sternum, 
muscles,  and  mediastinal  tissues,  more  or  less  over  the  inner 
portions  of  first  three  right  intercostal  spaces  and  adjoining  parts. 
In  size  it  was  about  five  inches  wide,  four  in  depth,  and  four  from 
before  backwards  ;  it  did  not  press  on  the  spinal  column,  but  did 
on  the  right  lung,  right  pulmonary  vein,  and  (perhaps)  right  bron- 
chus, on  right  vagus  nerve,  superior  vena  cava,  and  right  auricle 
of  heart ;  only  slightly  on  the  pulmonary  artery,  and  not  (at  least 
in  the  quiescent  state)  on  the  oesophagus  or  trachea,  Eugous, 
the  aneurysmal  walls  of  the  aorta  were  atheromatous,  presenting 
yellow  fatty  points,  &c.  The  sac  began  immediately  above  the 
enlarged  sinuses  of  Valsalva,  expanded  to  the  right,  to  the  front, 
and  backwards,  but  especially  to  the  right,  the  left  third  of  the 
circumference  of  the  aortic  wall  not  being  involved  in  the 
aneurysmal  expansion.  The  edges  of  the  mouth  of  the  aneurysm 
were  irregularly  undulate;  the  orifice  was  2  x  24  inches  in 
diameter. 

The  greatly  hypertrophied  left  chambers,  chiefly  the  ventricle, 
with  rounded  broad  apex  of  the  heart,  were  in  contrast  with  the 
but  little  altered  state  of  the  right  ones.  The  aortic  and  mitral 
valves  were  diseased,  but  fairly  competent.  The  pericardium  was 
adherent,  the  heart  was  heav3\ 

Spleen,  7oz.,  firm,  capsule  adherent  and  irregularly  thickened, 
a  firm  cartilaginoid  patch  on  it.  Liver,  52oz.,  adhesions  to  its 
capsule,  somewhat  "  nutmeggy."  Kidney,  4^  and  5oz.,  very 
slightly  granular.  Lungs,  right  pleural  cavity,  fl.  oz.  25  serous 
fluid,  with  some  lymph  ;  left  pleural  cavity,  fl.  oz.  17  serous  fluid. 
Lungs  partially  carnified.     Skin  of  bod}''  sallow,  parchment-like. 

Case  II. — J.  K.  Six  months  after  the  onset  of  his  insanity,  a 
soldier,  who  had  served  long  in  India,  came  under  my  care  for 
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three  months,  until  his  death  at  the  age  of  thirty-four.  Admitted 
with  disease  of  the  heart  and  of  the  aortic  valve,  chiefly  obstruc- 
tive, but  at  times  indicated  b}'  a  double  murmur,  he  also  suffered 
from  thoracic  aortic  aneurysm  of  some  standing.  As  the  chief 
facts  frpm  the  necropsy  will  be  given  there  is  less  need  to  state 
the  various  and  varying  physical  signs  observed  at  different  parts 
of  the  course  of  the  case. 

The  certificates  under  which  he  was  admitted  stated  that  he 
had  the  delusions  that  he  was  plotted  against,  conspired  against 

by  some  women  and  a  Captain  S ,   and  also  by  the  men  of 

his  regiment ;  that  in  an  excited  way  he  demanded  immediate 
trial  or  redress,  refused  to  answer  questions  about  himself,  and 
was  restless  and  excited  in  appearance. 

On  Admission. — The  delusions  continued,  but  he  was  taciturn 
and  complained  of  pain  in  chest  and  dyspnoea  (much  relieved  by 
treatment),  with  congestion  of  lung,  and  expectoration,  at  first 
clear,  then  streaked  with  blood.  In  the  groin,  a  bubo  scar.  So 
the  case  went  on.  He  said  the  men  watched  and  talked  about 
him  in  India,  and  that  therefore  he  was  sent  into  hospital. 
Besides  pulmonary  congestion  and  blood-streaked  sputa,  were  now 
constant  hacking  cough  and  occasional  severe  pain  in  scrobiculus 
cordis,  right  infra-clavicular  and  sub-scapular  regions.  Later  on, 
were  orthopnoea,  anasarca  of  lower  limbs — relieved  by  puncturing 
legs  and  free  purgation — icteroid  conjuctivae,  sallow  hue  of  skin, 
moaning  restlessness,  malaise,  bronchial  and  pulmonary  conges- 
tion— at  first  more  on  left,  then  more  on  right  side  ;  aneurysmal 
bulging  at  second  and  third  right  ribs  and  spaces,  pain  chiefly  in 
chest  and  right  shoulder.  He  retrograded  steadily,  suffered  much 
from  orthopnoea  and  restlessness,  declared  that  a  galvanic  battery 

was  constantly  applied  to  him   by  Captain    S and  others ; 

this  they  "took  off"  (he  said)  on  the  approach  of  the  asylum 
medical  officers.  He  asserted  that  he  distinctly  heard  them  talk- 
ing about  him  and  what  they  would  do  to  him,  and  saying  "  give  it 
him,"  &c.,  and  often  he  urgently  pressed  to  have  the  police  brought 
in  or  to  be  allovv'ed  to  make  oath  before  a  magistrate  as  to  these 
hallucinations,  and  secure  the  protection  to  be  afibrded  by  the  law 
against  his  persecutors.  Wearing  a  pained  and  anxious  expression, 
gloomy,  dejected,  anguished,  he  was  an  apt  example  of  the  mental 
and  physical  suffering  engendered  by  aortic  aneurysm. 

CEdema  of  legs  set  in  a  week  before  death  and  extended  to  the 
abdomen  and  scrotum.  Vomiting,  anorexia,  icteroid  and  livid 
countenance  (incisions  in  legs,  hydragogue  cathartics,  stimulants). 
Painful  delirium  and  orthopnoea  preceded  death. 
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Abstract  of  Necropsy . — Aorta  extremely  atheromatous,  whitish 
or  yellowish  irregular  elevations,  fibrous-like  on  section,  studding 
its  internal  surface.  Above  and  in  front  of  the  right-most  cusp  of 
the  aortic  valve  was  an  aneurysm  of  aorta,  and  a  secondary  one 
projected  from  this  posteriorly.  The  aneurysm  pressed  against 
the  commencement  of  the  pulmonary  artery ;  its  walls  were 
very  atheromatous.  The  smaller  secondary  dilatation  was  some- 
what distinct  from  the  original  one,  but  had  a  wider  orifice  than 
the  narrow  mouth  of  the  latter,  and  its  walls  were  thin,  ulcerated, 
and  with  blood-stained  intivia,  and  below  its  neck  was  a  patch 
of  aortic  calcification.  The  vessels  of  the  chest  and  neck  were 
gorged  with  dark  blood.  In  the  pericardium  were  eleven  fluid 
ounces  of  dark  sherry-coloured  fluid.  The  cardiac  muscle  looked 
pale  and  somewhat  fatty-like.  The  heart  weighed  16oz. ;  the  left 
ventricle  was  hypertrophied  and  dilated ;  all  the  other  chambers 
were  more  or  less  dilated ;  of  the  auricles,  the  right  more  so  than 
the  left.  The  somewhat  stenotic  aortic  valves  were  considerably 
diseased.  Lungs  congested  and  oedematous.  In  the  abdomen 
was  some  ascitic  fluid.  Spleen,  15oz.,  soft.  Liver,  51oz.,  fatty, 
passively  congested  in  district  of  hepatic  vein ;  old  strong 
peri-hepatitic  adhesions.  Kidneys,  7  and  6oz.,  indurate,  pale, 
yellowish.  Cerebral  leptomeninges  congested,  slightly  opaque 
and  thickened. 

Case  III. — A.  M.  Formerly  the  subject  of  monomania  of  per- 
secutorj^  and  hypochondriacal  type  blended  with  some  expansive 
delusions.  Later  says,  "  God  and  others  speak  to  him  in  visions ; 
internal  voices  cause  him  to  speak  and  act  without  power  of  self- 
control.  His  trachea  is  w^orked  up  and  down.  Has  two 
personalities  in  his  body ;  what  he  says  has  two  meanings ;  has 
been  sent  to  the  asylum  in  mistake  for  someone  else.  A  false 
nerve  is  worked  on  his  body."  He  made  treacherous  homicidal 
attacks  on  attendants.  Later,  he  became  quiet,  depressed, 
sombre,  yet  irritable  and  sullen ;  complained  about  his  deten- 
tion, was  full  of  delusions  as  to  ill-treatment  and  his  bodily 
injuries  and  condition. 

Abstract  of  Necropsy. — There  were  three  aneurysms  of  the 
thoracic  aorta.  The  first — a  clot  containing  aneurysmal  pouch, 
the  size  of  a  small  orange,  and  about  three  and  a-half  inches 
long,  one  inch  to  the  left  of  the  origin  of  the  left  subclavian 
artery,  and  projecting  leftwards  from  the  junction  of  the  arch  with 
the  descending  aorta.  The  second,  a  lateral  dilatation  further 
down,  chiefly  of  the  left  side  of  the  aorta.  The  third,  a  pouch, 
projecting  from  the  posterior  wall,  and  eroding  the  bodies  of  the 
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uintli  aud  tenth  dorsal  vertebrae  —a  dilated  pouch  of  very  sharp 
contour,  and  abruptly  limited.  Aorta  highly  atheromatous, 
puckered,  and  nodular,  some  parts  yellowish.  The  abdominal 
aorta  was  also  atheromatous  and  pouched.  The  muscle  substance 
of  the  heart  was  soft,  friable  ;  the  aortic  valves  were  opaque. 
The  lungs  were  congested  and  slightly  tubercular.  Spleen,  TjOz., 
its  capsule,  and  that  of  liver,  irregularly  thickened,  c^c.  Kidneys 
red,  granular,  but  of  good  size  and  weight. 

Of  the  remaining  cases  of  large  thoracic  aortic  aneurysm  little 
need  be  said.  In  some  the  mental  modifications,  apparently  due 
to  the  elifects  of  the  aneurysm,  were  insufficiently  marked,  if 
present ;  in  others  the  condition  of  physical  disease  was  too 
much  complicated  for  our  present  purpose. 

Case  IV. — H.  F.  For  several  years  before  death,  at  the  age 
of  sixty,  he  had  had  thoracic  aneurysm,  and  finally  a  heaving  swell- 
ing on  the  upper  part  of  the  right  side  of  the  chest,  its  centre 
opposite  the  right  third  interspace  near  the  sternum,  the  upper 
framework  of  the  chest  heaving  perceptibly  at  each  impulse  of 
the  heart  and  aneurysm.  Eight  temporal  artery  large,  promi- 
nent. Pulse  and  heart  at  times  intermittent.  Superficial  veins 
of  upper  chest  a.nd  upper  limbs  swollen,  especially  on  left  side. 
An  abscess  came  under  the  jaw,  and  one  on  the  dorsum  of  a 
foot.  The  urine  had  a  marked  deposit  of  alkaline  phosphates. 
Later  the  pulse  failed  in  left  radial  and  brachial  arteries.  Finally, 
orthopncea,  profuse  sweating,  coldness  chiefly  in  left  upper  limb  ; 
pulse  rai)id,  feeble  ;  left  thorax  veins  very  prominent ;  mucous 
rales  over  left  chest ;  rapid  increase  of  tumour. 

An  aneurysm  of  the  aorta,  nearly  full  of  firm  laminated  clot, 
began  about  one  and  a-half  inches  above  the  aortic  valve,  projected 
forward,  eroded  the  third  and  fourth  right  costal  cartilages  and 
adjoining  parts,  and  was  of  the  size  of  a  hen's  egg.  Also,  in  the 
transverse  arch  was  another  and  larger  aneurysm,  as  big  as  a 
good-sized  orange,  which  had  pressed  half-way  through  the 
sternum,  and  involved  all  the  large  arterial  vessels  of  the  neck 
at  their  origins,  adhered  closely  to  pleura  and  pericardium,  and 
compressed  the  subclavian  artery  and  vein,  the  latter  of  which 
contained  a  clot.  The  much  dilated  innominate  artery  sprang 
from  the  lowest  aud  posterior  part  of  the  aneurysm.  This 
second  tumour  pressed  back  upon  the  trachea  and  roots  of  lungs. 
A  third  aneurysm,  one  of  the  descending  aorta,  had  eroded  half 
through  the  bodies  of  the  tenth  and  eleventh  dfcrsal  vertebra) 
and  inter-vertebral  substance.  The  entire  thoracic  aorta  was 
studded   with   atheromatous   and  calcareous  plates.     Heart  12^- 
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ozs. ;  muscle  pale ;  left  ventricle  hypertrophed ;  valves  athero- 
matous. 

Formerly  the  subject  of  exalted  monomania  (social  and 
ambitious),  this  patient  had  greatly  deteriorated  in  mental 
faculties ;  with  his  exalted  ideas  of  rank  and  wealth  were 
gradually  increasing  incoherence  and  childishness.  Latterly, 
with  the  greater  growth  of  aneurysm,  he  became  restless,  would 
suddenly  start  and  move,  and  also  became  reserved,  rarely  speak- 
ing, but  muttering  irritably  to  himself. 

Case  V. — Here  apathetic  dementia  had  followed  melancholia. 
The  aneurysm  of  thoracic  aorta  was  practically  latent,  both  as 
regards  physical  (vital)  symptoms  and  mental. 

Case  VI. — At  first,  mental  depression,  especially  as  to  re- 
ligious matters ;  improved,  relapsed ;  finally,  for  years  confused, 
rambling,  incoherent,  demented,  but  with  paroxysmal  excite- 
ment and  always  easily  evoked  irritability.  But  here  the 
aneurysm  of  commencement  of  aorta  was  associated  with 
granulo-fatty  heart,  and  latent  tubercular  phthisis  pulmonalis 
et  abdominalis. 

Case  VII. — This  too  was  a  complicated  case,  organic  brain 
disease  being  present  as  well  as  granular  kidney,  &c.,  and  there- 
fore unsuitable  for  our  present  purpose,  like  the  preceding  case, 
and  like  the  next  one,  for  in  Case  VIII.  the  aortic  aneurysm  was 
complicated  by  enormous  hypertrophy  and  dilatation  of  heart, 
and  marked  aortic  valve  disease.  The  patient  was  expansive, 
maniacal  (simulating  exalted  general  paralysis),  restless,  irritable, 
difficult  to  manage,  angry,  resistive  if  not  allowed  to  have  his 
own  way. 

Abdominal  Aortic  Aneurysms. 

Case  IX. — Large  aneurysm  of  abdominal  aorta  was  compli- 
cated by  aortic  valve  regurgitation.  Old  delusions  as  to  plots, 
conspiracy,  as  to  the  effects  upon  others,  at  a  distance,  of  the 
voices  of  himself  and  companions,  as  to  mesmerism  exercised 
upon  him,  or  the  hostile  injurious  influences  exerted  on  him,  still, 
by  people  wliom  he  has  not  seen  for  years,  and  vivid  hallucina- 
tions of  sight  and  hearing  were,  latterly,  when  the  aneurysm  was 
marked,  much  replaced  by  delusions  about  personal  injury  and 
constraint,  and  by  rare  outbursts  of  sudden  irritability,  excite- 
ment and  threats  of  destructiveness.  Thus,  at  different  times, 
he  made  statements  such  as  that  "  he  has  people  inside  his  skin, 
hurting  him  ;  "  "his  teeth  have  been  knocked  out  by  a  man  he 
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did  not  see  ;  "  "  something  was  thrust  into  his  nape  and  caused 
the  pain  in  his  back;  "  "  something  hke  a  hot  iron  came  into  his 
back  ;  "  "  people  come  and  look  at  him,  and  come  into  his  face  ;  " 
"  gets  his  breath  stopped  from  the  thick  air  coming  against  him 
and  stopping  the  suction  of  his  nostrils  ;  "  "  medicine  has  soaked 
all  through  his  flesh  and  head;"  "someone  must  have  tight 
hold  of  him,  as  he  can't  have  freedom  of  his  legs  ;  "  "  can't  sleej?, 
the  book  he  reads  plays  on  him,  he  is  troubled  and  has  no  con- 
trol over  himself  ;  "  "  gets  strange  smell ;  hears  voice  "  (hallucina- 
tory). 

Heart,  13g  ozs.,  aortic  cusps  thickened,  somewhat  narrowed  ; 
aortic  arch  atheromatous,  calcareous,  rugose,  somewhat  dilated. 
Abdominal  aorta  opposite  coeliac  axis,  dilated,  and  posteriorly 
opening  into  a  large,  and  now  ruptured,  aneurysmal  sac,  which 
eroded  the  bodies  of  the  second,  third  and  fourth  lumbar  verte- 
brae, extended  nearly  into  the  spinal  canal,  and  which  adhered 
to  the  vertebral  column  and  to  the  abdominal  walls.  A  huge 
retro-peritoneal  haematocele,  the  result  of  the  sac's  rupture, 
extended  to  the  pelvis  and  surrounded  the  left  kidney.  Aorta 
atheromatous  below,  and  other  arteries  so,  also.  Kidneys,  5  and 
5|-  ozs.,  and  reported  "  healthy." 

Case  X. — Abdominal  aneurysm,  interfering  with  functions  of 
intestines,  and  complicated  by  heart  disease,  chiefly  aortic  orifice 
stenosis  and  its  effects  on  the  heart. 

At  first,  expansive  delusions,  chiefly  on  religious  topics  ;  later, 
with  hypochondriacal  and  other  ideas.  "  Has  had  poison,  has 
vomited  up  all  his  bowels,,  is  all  sinews  and  membranes."  Later, 
becoming  incoherent,  rambling  in  statement,  inattentive,  at  times 
excited,  noisy,  destructive,  and  latterly  uttering  only  a  shrill 
unintelligible  jargon. 

Aneurysm  of  front  wall  of  abdominal  aorta,  adherent  to 
stomach,  duodenum,  pancreas,  left  supra-renal  capsule  ;  haemorr- 
hage into  stomach.  Left  kidney,  atrophied,  granular,  14  ozs. ; 
right  kidney,  granular,  5i  ozs.  Spleen,  big,  and  its  artery 
enormously  dilated  and  tortuous. 

Heart,  15|-  ozs.,  stenosis,  &c.,  at  aortic  orifice ;  great  hyper- 
trophy of  left  ventricle.  Thoracic  aorta  extremely  atheroma- 
tous, somewhat  dilated. 

Case  XL — -Abdominal  aneurysm ;  functional  disorder  dis- 
tortion and  displacement  of  intestines,  and  local  peritonitis. 
Some  hypertrophy  of  heart  (left  ventricle  chiefly ;  right  ventricle 
dilated). 

At  first  restless,  excited,  owing  to  delusions  of  being  poisoned. 
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or  annoyed  by  women.  Later,  restless,  excited,  reviling,  con- 
temptuous, in  antipathy  open ;  threatening,  occasionally  violent, 
obscene,  blasphemous.  Hallucinations  of  hearing  and  smell. 
Expansive  tinge,  e.g.,  wrote  to  Queen,  Government  and  news- 
papers. Latterly,  more  morose,  depressed,  suffering,  pained  in 
appearance  and  manner. 

A  large  aneurysm  of  the  upper  part  of  the  atheromatous 
calcareous  abdominal  aorta  had  ruptured  at  the  level  of  the 
kidney,  and,  very  much  as  in  Case  IX.,  a  huge  retro-peritoneal 
ha^matocele,  enclosing  the  left  kidney,  had  formed  and  extended 
to  the  pelvis.  It  and  the  aneurysm  had  caused  extensive  dis- 
placement and  disease  of  the  intestines.  Kidneys  3i-  and  6|- 
ozs.,  somewhat  granular,  artery  of  left  one  plugged  by  pale  clot. 
Pancreas,  indurate  and  hypertrophic. 

Heart,  14^  ozs.  Left  ventricle  hypertrophied,  right  large 
A'alves  altered  and  coarse,  thoracic  aorta  atheromatous. 


CHOEEA, 

"WITH   AN   ACCOUNT    OF    THE    MICEOSCOPIC 

APPEAKANCES   IN   TWO   FATAL   CASES.^ 

BY   H.    HANDFOED,    M.D.,    M.E.C.P., 
Physician  to  the  General  ITosjntal,  Nottingham. 

Befoee  entering  into  a  detailed  description  of  the  pathological 
histology  of  two  fatal  cases  of  acute  choreic  insanity  described 
elsewhere  (see  under  Clinical  Cases  in  this  number)  by  Mr. 
Evan  Powell,  to  whom  I  am  indebted  for  the  material  for 
examination,  I  should  like  to  say  that  I  do  not  approach  this 
branch  of  the  subject  without  having  at  the  same  time  an 
adequate  acquaintance  with  the  clinical  aspects  of  the  disease. 
Chorea  is  very  common  in  this  town  (Nottingham)  and 
county,  and  during  the  past  three  and  a-half  years  I  have 
had  twenty-four  cases  under  my  care  in  the  General  Hospital, 
where  only  the  more  severe  or  troublesome  cases  are  admitted, 
the  rests  being  treated  as  out-patients.  And  during  the  five 
years  I  was  seeing  out-patients  daily,  more  than  100  cases 
of  chorea  came  under  my  care.  In  looking  through  the 
record  of  admissions  into  the  Nottingham  General  Hospital 
for  the  past  thirteen  years  I  find  154  cases  of  chorea  have 
been  under  treatment,  as  recorded  in  Table  I. 

TABLE     I. 

CASES   OF   CHOREA  treated   in  the  GENERAL   HOSPITAL,   KOTTINGHAM, 
FROM  November  1st,  1S75,  to  September  30th,  1888— a  period  of  about  13  years. 
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;^ 

3  1    4  1    <i 

154 

Of  these  154  cases  four  died,  giving  a  mortality  of  2'6  per 
cent,  against  2  per  cent,  in  the  British  Medical  Association 

*  Read  before  the  Nottingham  Medico-Chirurgical  Society. 
VOL.   XII.  0 
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Collective  Investigation  Report.  Four  cases  were  pregnant, 
and  one  of  these  terminated  fatally  while  in  the  hospital ; 
the  subsequent  course  of  the  others  was  unknoMTi. 

The  followang  is  a  very  short  account  of  three  of  the  fatal 
cases,  for  which  I  am  indebted  to  my  colleagues.  Of  the 
fourth  case  there  is  no  record. 

Case  I. — Bridget  McC,  aged  17,  had  suffered  from  acute 
rheumatism  about  three  or  four  months  previously.  Chorea 
commenced  three  %Yeeks  before  her  admission.  The  movements 
were  extremely  violent,  and  her  temperature  was  103°F.  She 
died  thirty- six  hours  after  admission,  and  for  the  last  twelve 
hours  suffered  from  h}^erpyrexia,  attended  by  coma  and 
cyanosis,  with  absence  of  the  choreic  movements.  The  tempera- 
ture in  the  axilla  rose  from  105°F  to  lOS'^F.  Ko  post-mortem 
exainination  was  allowed. 

Case  II. — Kate  B.,  aged  25,  unmarried,  but  in  the  j&fth  month 
of  her  first  pregnancy,  died  of  exhaustion  two  weeks  after  admis- 
sion. The  temperature  varied  from  normal  up  to  102^F.  Post- 
mortem refused. 

Case  111. — Lucy  D.,  aged  12,  convalescing  from  a  mild  attack 
of  enteric  fever,  for  which  she  had  been  in  the  fever  block  of  the 
hospital  for  between  two  and  three  weeks.  The  first  day  she  got 
up  very  shght  choreic  movements  were  noticed  in  the  fingers. 
Next  day  the  face  and  lower  extremities  were  slightly  affected. 
In  three  days  a  very  severe  attack  was  fully  developed,  and  the 
temperature  was  lOl^F.  The  patient  died  on  the  eighth  day,  the 
temperature  varying  for  the  last  five  days  between  101°  and 
105-5^.     A  post-mortem  examination  was  refused. 

The  proportion  of  males   to   females  was  as  1  to  2 "41. 


TABLE     II. 

15.M.A.  Collective  Investigation  Record, 
1882—188.5. 


TABLE     III. 
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TABLE     lY. 
B.M.A.  Collective  Investigation  and  Nottingham  General  Hospital  together. 
I       Males.       I      Females.      I         Total.        I      Proportion. 
Ages  14  to  18   .     ...  I  35  |  122  |  1.57  |  ]— .S-5 

The  Nottingham  Hospital  cases  give  results  which 
approximate  closely  with  those  obtained  from  the  B.M.A. 
Collective  Investigation  record  series.  Age  is  the  most 
important  condition,  inasmuch  as  9.5"4  per  cent,  of  all  the 
cases  occurred  under  the  age  of  twenty.  The  influence  of 
sex  is  very  marked  and  very  different  at  different  ages.  At 
all  ages  the  proportion  of  males  to  females  is  in  the  B.M.A. 
Collective  Investigation  tables  1 — 2*8,  and  in  the  General 
Hospital  Nottingham  tables  1 — 2"48,  showing  a  very  close 
agreement.  And  since  a  very  large  number  of  the  cases 
occur  before  the  age  of  puberty  it  is  evident  that  females 
are  specially  liable  to  chorea  independently  of  any  very 
definite  sexual  activity.  But  the  not  unfrequent  association 
of  hysteria  with  chorea,  and  the  well-known  influence  of 
pregnancy,  both  in  determining  an  attack  and  in  inducing  it 
to  tend  to  a  fatal  termination,  would  lead  us  to  suppose  that 
sexual  activity  has  some  influence.  And  on  looking  at  Tables 
II.,  III.  and  IV.  it  will  be  seen  that  the  liability  of  the  female 
sex  as  compared  with  the  male  rises  steadily  after  pubert}'. 
If  we  divide  all  the  cases  in  both  series  (B.M.A.  Collective 
Investigation  and  General  Hospital,  Nottingham)  into  two 
divisions,  viz.  : — those  mider  fifteen  and  those  above,  we  see 
that  in  the  former  the  proportion  of  males  to  females  is  1 — 2*4 
while  in  the  latter  it  is  1— 4'2,  or  little  more  than  half. 

TABLE     V. 
B.M.A.  Collective  Investigation  and  General  Hospital,  Nottingham,  together. 

Under  15     ... 
Over  15 

Total     ... 

With  regard  to  the  association  of  chorea  with  rheumatism, 
I  have  in  a  few  cases  seen  definite  articular  rheumatism  arise 
during  recovery  from  chorea  and  vice  versa.  But  in  the  very 
large  majority  of  cases  I  have  not  been  able  to  find  evidence 
of  previous  rheumatism  in  the  patient,  if  "  growing  pains" 
and   "  vague  rheumatic   pains  "  be  left  out  of  account.     A 
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family  history  of  rheumatism  can  generally  be  obtained,  on 
enquiry,  in  this  district  from  hospital  patients,  who  attribute 
most  pains  to  a  rheumatic  origin,  and  among  whom  rheuma- 
tism is  in  reality  common. 

Turning  next  to  the  condition  of  the  heart,  I  feel  that 
perhaps  more  attention  than  is  its  due  has  been  paid  to  the 
presence  or  otherwise  of  murmurs,  and  too  little  to  the  other 
signs  of  affection  of  the  heart.  Some  irregularit}^  of  rhythm 
has  been  attributed  to  irregularity  of  the  respiration,  and 
some  murmurs  have  been  supposed  to  be  caused  by  a  choreic 
affection  of  the  papillary  muscles.  I  have  been  accustomed 
to  look  upon  many  of  the  apical  systolic  murmurs  as  so- 
called  "  htemic  "  murmurs — that  is,  in  my  opinion,  murmurs 
due  to  dilatation,  which  in  these  cases  is  brought  about  by 
the  mal-nutrition  of  anaemia  and  the  excited  cardiac  action  of 
chorea.  It  is  generally  acknowledged  that  the  action  of  the 
heart  in  choreic  patients  presents  peculiarities  which  are 
difticult  to  describe,  but  which  are  easily  recognised.  There 
is  slight  irregularity  both  in  force  and  in  rhythm,  and  the 
contraction  is  sharp  and  abrupt,  and  occasionally  tumultuous. 
T  cannot  help  thinking  that  this  excited  action  is  sufficient 
of  itself  to  cause  mcchanicalhj ,  in  an  ill-nourished  heart,  that 
peculiar  form  of  endocarditis  almost  invariably  found  in  fatal 
cases  of  chorea,  viz.,  the  small  beaded  vegetations  round  the 
margins  of  the  valves,  where  they  are  liable  to  injury  by  con- 
tact. The  small  number  and  the  diminutive  size  of  the 
vegetations,  and  the  absence  of  other  signs  of  general  en- 
docarditis (as  distinguished  from  limited  valvulitis)  in  most 
of  the  fatal  cases  (which,  of  course,  are  the  most  severe), 
make  me  hesitate  to  consider  endocarditis  an  essential 
part  of  the  disease,  and  make  me  doubt  whether  the  mur- 
murs heard  in  non-fatal  cases  are  often  due  to  such  endo- 
carditis rather  than  to  dilatation  or  other  conditions.  In 
fact  I  am  inclined  to  look  upon  the  endocarditis,  when  not 
i-lieumatic,  as  a  comparatively  trivial,  mechanical  complica- 
tion, pretty  constant  in  very  severe  cases,  but  contributing 
little,  if  at  all,  to  the  fatal  termination.  I  have  not  met  with 
optic  neuritis  or  any  complaints  of  impaired  vision,  and  no 
systematic  examination  of  the  fundus  has  been  carried  out. 
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It  is  possible,  therefore,  that  optic  neuritis  may  have  been 
overlooked,  as  it  appears  not  necessarily  to  involve  interfer- 
ence with  sight. 

The  plantar  reflex  I  have  generally  found  diminished  and^ 
sometimes  absent,  and  I  have  attributed  this  largely  to  the 
very  general  coldness  of  the  feet  and  impaired  cutaneous 
circulation. 

As  all  the  cases  of  chorea  that  have  come  under  my  own 
care — about  130  in  number — have  belonged  to  the  lower 
class,  I  have  been  accustomed  to  judge  of  their  intelligence 
partly  by  the  facility  with  which  they  answered  ordinary 
questions  and  partly  by  the  standard  they  had  attained  in  the 
Board  School  examinations.  The  latter  may,  I  think,  be 
accepted  as  a  fairly  uniform  test,  and  as  a  reliable  gauge  at 
any  rate,  of  the  degree  of  forcing  to  which  their  minds  have 
been  subjected,  irrespective  of  its  educational  value.  Esti- 
mated in  this  manner,  I  may  say  that  I  have  rarely,  if  ever, 
met  with  a  case  of  chorea  in  a  child  of  school  age  that  ap- 
peared stupid,  or  that  was  below  the  proper  standard  for  its 
age.  Usually,  children  that  one  would  expect  from  their  age 
to  be  in  the  third  stai^dard,  would  be  in  the  fourth,  fifth,  or 
even  sixth.  This  of  course  is  quite  separate  from  any  im- 
pairment of  the  intellect  which  comes  on  in  the  course  of  the 
disease,  and  for  which,  I  think,  adequate  reasons  may  be 
assigned.  There  seems  to  be  a  consensus  of  opinion  that 
worry  and  anxiety  are  the  most  potent  etiological  factors  in 
chorea.  In  children  this  is  often  brought  about  by  intellectual 
forcing  for  examinations.  The  influence  of  anxiety  and  emo- 
tion is  I  think  equally  shewn  in  what  might  appear  to  be 
an  exception,  namely,  the  chorea  of  pregnancy.  It  is  known 
that  chorea  occurs  chiefly  in  first  pregnancies,  when  emo- 
tion at  an  unusual  condition,  and  anxiety  in  anticipation  of 
the  pains,  discomforts  and  dangers  of  child-birth,  and  an 
intense  wish  to  avoid  any  unfavourable  course  of  life,  are 
common.  But  still  more  does  chorea  occur  in  illegitimate 
pregnancies,  when  causes  for  anxiety  are  multiplied  manifold. 

None  of  the  cases  of  chorea  under  my  own  care  have  pro- 
ceeded to  a  fatal  termination ;  and  the  only  opportunities  I 
have  had  of  examining,  post-mortem,  the  condition  of  tha 
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nervous  system,  have  been  in  the  two  adult  cases  of  acute 
choreic  insanity,  which  Mr.  Evan  Powell  kindly  placed  at  my 
disposal,  and  of  which  he  has  just  given  the  clinical  history 
and  the  naked  eye  morbid  anatomy.  The  first  of  the  two 
cases  I  also  had  an  opportunity  of  seeing  during  life,  and  the 
choreic  condition  was  most  manifest  and  typical.  The  brain 
in  this  case  presented  at  the  post-mortem  examination  a 
pink  blush  quite  distinct  to  the  naked  eye.  It  was  chiefly 
confined  to  the  grey  matter  of  the  cortex,  and  could  not  be 
accounted  for  by  the  position  of  the  body  after  death.  As 
regards  position  and  the  opening  of  the  cranial  ca^dt}'  first,  the 
body  was  treated  exactly  as  is  the  routine  in  scores  of  other 
cases,  but  the  appearance  of  sections  of  the  brain  suggested 
by  this  soft  diffused  pink  colour  a  capillar}-  engorgement 
that  is  not  usually  seen.  In  the  second  case  this  pink  blush 
was  not  so  manifest.  In  each  case  the  cord,  and  portions  of 
the  motor  cortex  and  basal  ganglia  of  the  brain,  were 
hardened  in  2^  per  cent,  bichromate  of  potash  solution.  In 
the  first  case,  unfortunately,  the  examination  had  to  be 
delayed  some  months,  and  the  specimens  were  in  the  mean- 
time preserved  in  methjdated  spirit.  This  led  to  the  pro- 
duction, to  a  typical  degree,  of  the  condition  originall}'- 
described  as  "  miliary  sclerosis,"  but  now  recognised  as  being 
in  some  way  due  to  the  action  of  alcohol.  It  is,  I  think,  a 
gradual  solution  of  the  fatty  substances,  cerebrin  lecithin  and 
protagon,  by  the  prolonged  '  action  of  the  alcoliol,  which,  if 
allowed  to  partially  evaporate,  deposits  them  again  in 
globular  areas,  but  not  in  any  very  definite  crystalline  form. 

In  the  unaffected  areas  the  sections  are  perfect,  and  the 
vascular  changes  are  uninfluenced  by  the  mode  of  hardening, 
and  are  sharply  and  clearly  defined. 

In  the  second  case,  in  the  majority  of  sections,  alcohol 
was  only  used  in  the  process  of  mounting  in  balsam,  but  in 
some  instances  the  hardening  of  the  tissue  was  completed  by 
immersion  in  proof  spirit  for  thirty-six  hours,  and  strong 
methylated  spirit  for  seventy-two  hours,  after  washing  out 
the  excess  of  bichromate.     There  is  no  appreciable  difference 

'  My  experience  has  been  that  alcohol  does  not  produce  this  change  under 
.several  weeks  or  months. 
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between  the  two  series,  except  that  the  latter  could  be  cut 
somewhat  thinner.  They  were  all  cut  after  freezing.  The 
staining  agents  have  been  ammonia  carmine,  alum  carmine, 
logwood,  bismark  brown,  and  aniline  blue  black.  I  have 
found  the  latter  and  alum  carmine  the  most  useful.  Alto- 
gether about  two  hundred  sections  have  been  examined.  In 
sections  of  tissue  that  have  been  frozen,  or  subjected  to  very 
various  processes  in  connection  with  hardening,  staining,  and 
mounting,  I  am  ahvays  suspicious  of  slight  alterations  which 
appear  to  be  of  a  degenerative  nature  and  especially  is  this 
suspicion  justifiable  in  the  case  of  nervous  tissue.  But  the 
changes  I  am  about  to  describe  are  chiefly  vascular  and 
quite  independent  of  the  method  of  preparation. 


Fig.  1. — Thrombosed  vessel  shewn  in  Fig.  2  just  above  and  to  the  right  of  the 
right  anterior  horn,  magnified  250.  Haemorrhage  into  the  lymph  sheath  is 
shewn  by  the  size  and  i-hape,  and  by  the  absence  of  any  sign  of  the  vessel 
wall,  which  is  hidden  by. the  surrounding  blood.  Camera  lucida  drawing 
reduced  h. 


I  have  not  been  able  to  detect  any  definite  change  in  the 
nerve  fibres  or  in  the  nerve  cells,  but  there  is,  I  think, 
generally  an  increase  in  the  number  of  small  round  cells  and 
leucocytes.  But  upon  this  point  I  should  not  like  to  speak 
positively.  In  both  cases  the  engorgement  of  the  vessels 
was  striking,  especially  in  the  cord  ;  and  greater  than  could, 
I  think,  be  accounted  for  by  post-mortem  hypostasis,  inas- 
much as  I  have  only  met  with  a  similar  degree  in  the 
medulla  in  a  case  of  hydrophobia.  In  many  instances  there 
was  nothing  to  suggest  that  the  thrombosis  had  taken  place 
during  life,  for  the  blood  corpuscles  were  quite  distinct,  and 
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there  was  no  surrounding  inflammatory  condition.  But  in 
others  there  were  haemorrhages  into  the  lymph  sheath 
(Fig.  1),  completely  surrounding  and  hiding  the  walls  of  the 
vessel  itself.  These  must  have  occurred  during  life,  as  also 
must  the  very  numerous  small  haemorrhages  which  were 
found  most  abundantly  in  the  cervical  region,  but  also  in 
other  parts  of  the  cord,  in  the  pons,  and  less  frequently  in 
the  motor  cortex.     (Figs.  2,  3,  4,  and  5.) 


Fig.  2. — Dorsal  cord.  Thrombosis  of  vessels,  especially  near  the  anterior  horn 
on  the  right  side  ;  thrombosed  vessels  are  represented  black.  The  ad- 
herent pia  mater  is  especiallj'  vascular.  Alum  carmine  staining.  Zeiss 
ob.  ai,  oc.  i.  magnified  about  twelve  diameters.  Camera  lucida  drawing 
reduced  i. 


In  many  instances  they  were  found  in  the  grey  matter, 
especially  of  the  anterior  horns,  where  they  must  have  in- 
terfered with  the  nutrition  and  function  of  the  ganglion  cells. 
Such  haemorrhages  may  account  for  the  loss  of  power  in 
the  paralytic  forms  of  chorea.  A  hsemorrhage  which  had 
led  to  destruction  of  tissue  had  taken  place  in  the  cervical 
reiiion  on  each  side  of  the  central  canal  in  the  commissure 
in  the  position  of  the  vertical  veins.  (Fig.  G).  That  this 
had  taken  place  during  life  was  shown  by  the  darker  staining 
of  the  margins  of  the  spaces  from  slight  cellular  intiltration, 
by  the  torn-up  nerve  fibres,  and  by  the  presence  of  coloured 
blood  corpuscles  all  around  the  margins  of  the  spaces.  The 
position  of  these  comparatively  large  vessels  (for  there 
appear  to  be  several  enclosed  in  one  sheath)  on  each  side 
the   commissure,    and   the   entrance   of   arteries    from    tlic 
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anterior  fissure  through  the  commissure  form  special  sources 
of  danger.  It  is  possible  that  in  this  way  centripetal  im- 
pulses may  be  interfered  with  and  some  degree  of  inco- 
ordination accounted  for.  In  this  case  the  commissure  was 
entirely  interrupted. 
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Fig.  .3.— Cervical  cord.  Four  haemorrhages  in  the  right  anterior  horn,  causing 
destruction  of  nervous  tissue,  and  leaving  spaces  where  the  clots  have  fallen 
out.  A  vessel  is  imperfectly  seen  in  the  largest  hasmorrhage.  Aniline  blue 
black  staining.  Magnified  SCO  diameters.  Chief  outlines  traced  with 
camera  lucida. 


I  am  aware  that  it  is  stated  that  "the  fibres  of  the 
anterior  commissure  are  displaced  by  the  vessels,  and  hence, 
in  section,  the  commissure  often  appears  to  be  interrupted." 
I  can  confirm  this  from  my  own  observation  of  sections  from 
very  various  subjects.  But  not  only  do  the  vessels  entering 
(and  leaving?)  the  cord  from  the  anterior  fissure  displace 
the  fibres  of  the  anterior  commissure,  but  they  seem  specially 
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liable  to  dilatation  and  ruj)ture.  From  their  size  and  direct 
connection  with  the  vessels  of  the  pia  mater  they  early  feel 
increases  of  pressure ;  and  from  their  being  surrounded  not 
directly  by  the  nervous  tissue  but  by  a  distinct  fibrous 
sheath  enclosing  an  unusually  large  lymph  space,  they  ap- 
pear to  be  accustomed  to  vary  greatl}^  in  size.  I  have  not 
before  met  with  such  a  complete  interruption  of  the  whole 


Fig.  4. — Cervical  cord.  Hiomorrhanre  from  small  vessels  in  the  left  anterior 
born.  In  the  upper  of  the  two  htcmorrhages  it  is  difficult  to  trace  the 
I'uptured  vessel.  Alum  carmine  staining.  Magnified  480  diameters. 
Outlines  traced  with  camera  lucida. 


commissure,  anterior  and  posterior,  as  is  represented  in 
Fig.  G,  or  such  a  definite  appearance  of  the  ploughing  up 
of  the  surrounding  tissue  by  the  blood  which  liad  escaped 
from  the  vessels.  But  the  nearest  approach  to  it  was  in  tlie 
lumbar  region  of  the  coixl  of  a  nine  months'  foetus  which. 
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owing  to  the  attachment  of  a  large  thyroid  dermoid  tumour 
to  the  sacral  region,  was  asphyxiated  by  the  difficult  and  pro- 
longed mechanical  delivery.  Here  were  present  all  the 
conditions  of  violence,  and  increased  blood  pressure  from 
asphyxia  favourable  to  vascular  rupture. 


Fig.  5. — Transverse  section  of  the  pons  about  the  level  of  the  fifth  nerve.  Two- 
thirds  natural  size.  Haimorrhnijes  into  the  deep  transverse  fibres  and  into 
the  reticular  formation.'     Outline  traced  with  camera  lucida. 

Fig.  7  shows  a  vessel  in  the  pons  with  a  thrombus,  or  an 
incomplete  adherent  embolus  attached  to  the  side  of  the 
vessel  which  is  dilated  before  it  and  somewhat  contracted 


Fig.  6.— Cervical  cord.  Two  large  haemorrhages,  a  and  J,  in  the  commissure. 
The  nerve  fibres  are  torn  up  and  lie  in  all  directions  at  the  margins  of  the 
spaces  from  which  the  clots  have  fallen.  That  the  spaces  were  formed 
during  life,  and  not  from  imperfect  hardening,  or  from  manipulation  of 
the  section  is  shown  by:  (1)  The  perfect  hardening  of  the  rest  of  the 
section.  (2)  The  darker  staining  of  the  margins  of  the  spaces.  (3)  The 
cellular  infiltration  of  the  margins.  (4)  By  a  considerable  number  of 
coloured  corpuscles  still  adhering  to  the  margins.  Aniline  blue  black 
staining.     Magnified  85  diameters.  Camera  lucida  drawing  reduced  g. 

beyond  it.  The  whole  vessel  was  full  of  blood,  showing  the 
obstruction  to  be  incomplete.  This  was  the  only  appearance 
suggestive  of  embolism  that  I  succeeded  in  finding. 

'  An  almost  exactly  similar  figure  is  given  in  Carswell's  '  Pathological  Ana- 
tomy,' Plate  I.     "On  Cerebral  HaBmorrhage,"  Fig.  4. 
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In  the  pons  about  the  level  of  the  fifth  nerve,  were  two 
haemorrhages,  represented  in  Fig.  5.  They  were  in  the  deep 
transverse  fibres  and  in  the  reticular  formation,  were  not 
quite  recent,  and  showed  general  blood-staining,  but  the 
individual  corpuscles  could  not  be  detected  and  seem  to  have 
disintegrated.  They  seem  rather  too  high  to  have  affected 
the  respiratory  centre,  and  neither  sufficiently  extensive  nor 
recent  to  have  been  the  immediate  cause  of  death.  No  defi- 
nite alterations  were  detected  in  the  basal  ganglia,  and  the 
vascular  changes  were  less  marked  in  the  motor  cortex  than 
in  the  spinal  cord. 


YiQ.  7. —  Thrombu.s,  or  incomplete  adherent  embolus  attached  to  the  side  of 
the  vessel,  which  is  dilated  before  it  and  somewhat  contracted  beyond. 
The  whole  vessel  was  full  of  blood,  showing  the  obstruction  to  be 
incomplete.  From  the  pons,  magnified  400  diameters.  Outline  traced 
with  camera  lucida. 


Finally,  I  think  that  the  very  numerous  haemorrhages 
from  small  vessels  as  well  as  capillaries,  the  thromboses  and 
the  general  dilatation  of  vessels  afford  evidence  of  a  very 
unusual  degree  of  vascular  engorgement  of  the  nervous 
centres  during  life  ;  and  that  this  is  the  essential  feature  of 
chorea. 

Dr.  Sturges  has  defined  chorea  as  "  an  exaggerated  fidgeti- 
ness," and  Dr.  Dickenson  has  expressed  the  opinion  that 
the  condition  is  due  to  "  a  widely-spread  hyperfemia  of  the 
nervous  system."  These  two  statements,  I  think,  express 
a  very  large  part  of  the  trutli  about  chorea.  Apart  from  the 
general  nervous  type,  malnutrition  and  overwork  (the  latter 
being  an  upsetting  of  the  proper  balance  between  work,  rest 
and  nutrition)  are  the  natural  factors  of  fidgetiness. 

In  otherwise  healthy  persons,  overwork  produces  a  con- 
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dition  in  which  the  subject  is  easily  startled  by  slight  noises, 
is  worried  by  persistent  sounds,  has  trembling  of  the  hands 
and  impaired  sleep.  The  natural  hyperoBinia  of  the  brain 
necessary  for  active  work  does  not  subside  when  the  time 
for  rest  comes  round  and  prevents  sleep.  In  addition  to 
this,  though  neither  choreic  movements  nor  inco-ordination 
may  arise,  manual  dexterity  may  almost  completely  fail. 
Actions  are  performed  hurriedly,  but  clumsily  and  inaccu- 
rately, and  objects  are  readily  dropped  or  broken. 

I  remember  some  years  ago  a  distinguished  Professor  of 
Physical  Science  and  Engineering,  who,  though  usually  an 
exceedingly  dexterous  and  skilful  mechanician,  when  over- 
burdened by  a  vast  amount  of  examination  work  involving 
late  hours,  became  so  clumsy  that  his  demonstrations  on 
lathe  work  became  positively  dangerous  from  his  letting 
tools  slip  and  be  whirled  away.  The  progress  from  this 
condition  to  chorea  is  not  a  great  step. 

I  may  further  mention  the  not  infrequent  muscular 
twitchings  present  during  "  nervous  "  conditions  from  over- 
work, which  disappear  with  rest  and  improved  health  and 
nutrition.  For  example,  the  twitching  of  the  orbicularis 
palpebrarum  after  fatigue. 

Emotion  is  from  clinical  experience  a  recognised  factor 
in  the  etiology  of  chorea.  Emotion  is  a  very  definite  cause 
of  vascular  excitement,  as  shown  in  the  form  of  cardiac  pal- 
pitation, and  blushing  of  the  skin.  It  is  no  great  assump- 
tion to  suppose  that  the  parts  we  cannot  see  or  feel  blush 
and  become  hyperaemic  also. 

I  think  that  there  is  abundant  evidence  to  show  that  "  a 
widely-spread  hyperaemia  of  the  nervous  system  "  is  capable 
of  producing  all  the  active  symptoms  of  chorea,  and  that  the 
consequent  thromboses  and  haemorrhages  will  explain  some,  if 
not  all,  of  the  inco-ordination  and  motor  weakness,  and  that 
this  view  of  the  etiology  of  chorea  is  supported  by  the  patho- 
logical evidence. 

The  share  that  is  taken  by  the  different  portions  of  the 
nervous  system  in  the  production  of  chorea  is  still  an  open 
question.  I  am  inclined  to  look  upon  the  inilder  cases  as  re- 
sulting from  an  affection  of  the  cord — the  lowest  evolutionary 
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level ;  and  the  severe  ones  associated  with  mental  disturbance 
or  definite  insanity  as  resulting  when  the  same  process 
spreads  to  the  cerebral  cortex — the  highest  evolutionary 
level. 

Chorea  in  the  dog  is,  we  know,  due  to  some  affection  of 
the  cord.  But  it  is  argued  that  canine  chorea  is  not  the 
same  disease  as  human  chorea.  It  is  at  any  rate  a  very 
closely  allied  one. 

The  chief  reasons  alleged  against  the  supposition  that 
chorea  is  an  affection  of  the  cord  are  the  following : — 

(1)  That  the  choreic  movements  cease  during  sleep,  when 
the  excitability  of  the  cord  is  normally  increased.  It  is  very 
doubtful  whether  the  movements  do  always  cease  completely 
during  sleep,  although  undoubtedly  that  is  the  rule. 

(2)  The  limitation  of  the  movements  to  one  side  or  to  one 
limb.  Strict  limitation  of  the  movements  to  the  whole  of 
one  side  of  the  body,  or  to  the  arm  and  leg  on  the  same  side 
is  very  rare,  at  any  rate  for  more  than  a  very  short  period  ; 
and  the  amount  of  unilateral  limitation  usually  observed  is 
equally  seen  in  anterior  polio  myelitis. 

It  is  quite  as  difficult  to  suppose  a  vascular  change, 
(excepting  destructive  ones  such  as  haemorrhage)  to  be 
limited  to  a  small  portion  of  the  cerebral  cortex. 

But  the  strongest  ground  of  all  for  thinking  that  the  mor- 
bid change  is  not  primarily  in  the  motor  cortex,  consists  in 
the  fact  that  that  region  can  generally  be  shewn  to  be  capable 
of  working  properly  and  of  controlling  the  irregular  move- 
ments. No  fact  can  be  more  undoubted  than  that  choreic 
movements  are  to  some  extent  under  the  influence  of  voli- 
tion. In  mild  or  moderate  cases  the  movements  can  be 
entirely  checked  for  short  periods  at  a  time  by  an  effort  of 
the  will. 


Clinical  discs, 

I.— ABSCESS  OF  THE  PAEACENTEAL  LOBULE 
BUESTING  INTO  THE  LATEEAL  VENTEICLE. 

IL— ANEUEISM  FOLLOWING  EMBOLISM  OF  THE 

ANTEEIOE  CEEEBEAL  EUPTUEE  INTO  THE 

EIGHT  LATEEAL  VENTEICLE. 

BY   FEEDERICK   W.    MOTT,    M.D. 


E.  F.,  set.  42,  was  admitted  into  Chariug  Cross  Hospital  for 
hemiplegia  on  December  16th,  1888.  He  was  placed  under  the 
care  of  Dr.  Green. 

His  family  history  was  unimportant,  save  that  his  sister  had 
died  of  paralysis.  He  had  enjoyed  fairly  good  health  up  to  a  year 
ago,  when  he  met  with  an  accident.  He  worked  as  a  mason,  and 
twelve  months  ago  he  fell  off  the  scaffolding,  and  was  admitted 
into  the  hospital  under  Mr.  Barwell.  He  was  insensible  at  the 
time  he  was  brought  to  the  hospital  but  there  is  no  other  mention 
of  head  injury  in  the  notes,  and  the  case  is  described  as  one 
of  fractured  ribs  and  sternum  with  surgical  emphysema.  He 
recovered,  although  he  had  a  sharp  attack  of  pleurisy,  and  he 
was  able  to  resume  his  work  after  a  few  months. 

History  of  Present  Illness. — On  December  3rd  he  was  attacked 
with  a  severe  headache,  which  continued,  with  exacerbations, 
throughout  the  week. 

On  December  10th  at  7.30  a.m.  while  at  work  he  felt  a  severe 
stabbing  pain  at  a  spot  situated  one  inch  inside  the  right  nipple. 
The  pain  rapidly,  and,  as  far  as  he  could  tell,  extended  to  the 
right  aru»  and  leg,  and  the  right  side  of  the  face.  He  had  time  to 
sit  down,  and  then  the  affected  limbs  began  to  jerk  convulsively, 
and  for  the  time  being  he  lost  all  control  over  them.  The  fit 
lasted  about  ten  minutes,  and  he  did  not  lose  consciousness.  He 
did  not  bite  his  tongue  or  pass  his  water  involuntarily.     As  soon 
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as  the  fit  was  over  be  felt  perfectly  well  and  resumed  his  occupa- 
tion again.  Nothing  further  happened  till  the  next  morning, 
December  11th,  at  5  o'clock,  when  he  was  awakened  by  severe 
pain,  and  then  he  had  another  fit  of  a  similar  character  to  the  one 
already  described.  On  this  occasion  he  lost  consciousness,  and 
the  bladder  was  emptied  involuntarily.  He  did  not  bite  his 
tongue.  The  fit  lasted  about  ten  minutes ;  he  recovered  com- 
pletely, but  he  was  greatly  alarmed.  He  went  to  his  work  at  10 
o'clock,  and  had  another  fit  which  he  states  was  severer  than 
any  previous  one.  At  12  o'clock  he  came  to  the  hospital  and 
w^as  seen  by  the  house  physician  who  gave  him  some  medicine. 
He  did  not  have  another  fit  till  the  next  day,  December  12th. 
He  recovered  from  this  fit,  but  he  noticed  that  his  limbs  were 
numb  and  his  hands  felt  as  if  covered.  He  continued  in  this 
condition  till  December  16th,  when  at  12  o'clock,  while  filling  his 
pipe  his  hand  suddenly  dropped  and  he  found  he  had  lost  power 
in  his  right  arm  and  leg  and  right  side  of  the  face.  Sensation 
remained  normal.     He  was  brought  to  the  hospital  and  admitted. 

Condition  on  admission,  December  llth,  1888. — The  patient 
is  lying  in  bed  on  his  back  ;  he  can  answer  questions  very  well,  and 
gave  the  above  clear  history  of  his  present  illness.  He  has  no 
loss  of  memory  but  his  speech  is  a  little  thicker  than  before. 

Ann. — He  can  move  the  fingers  of  his  right  arm  a  little,  and 
he  can  move  the  forearm  also  slightly ;  yesterday  the  paralysis  of 
the  arm  and  fingers  was  complete.     No  loss  of  sensation. 

Leg. — He  can  raise  his  foot  from  the  bed  but  there  is  great 
loss  of  power  in  the  lower  limbs.     Sensation  is  normal. 

Trunk. — No  loss  of  sensation  or  power  in  the  trunk  muscles. 

Face. — There  is  slight  weakness  of  the  right  angle  of  the 
mouth.  He  can  whistle.  On  admission,  the  right  side  of  his  face 
was  paralysed.  The  tongue  seems  to  incline  very  slightly  to  the 
right  side,  when  protruded.  He  states  that  the  mouth  feels  numb 
at  the  angle. 

There  was  increased  knee  jerk,  and  slight  ankle  clonus  in  the 
right  side. 

Eyes. — No  diplopia,  pupils  equal,  field  of  vision  not  diminished. 
No  loss  of  power  of  movement.  Ophthalmoscopic  examination 
revealed  slight  optic  neuritis  on  both  sides,  without  swelling  of 
the  disc. 

There  is  pain  over  the  vertex  of  the  skull ;  and  on  manipula- 
tion, pressure  causes  extreme  pain  and  tenderness  over  the  situa- 
tion of  the  junction  of  the  fissure  of  Eolando  with  the  longitudinal 
fissure.     Temperature  normal.     Bowels  acted  once  to-day. 
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December  19th. — Temperature  100°,  condition  otherwise  much 
the  same.  He  was  seen  by  Dr.  Green  ;  as  syphiHs  could  not  be 
excluded  (although  there  was  no  history  of  it),  he  was  put  upon 
pot.  iodid.  gr.  x.  and  pot.  bromid.  gr.  x.,  three  times  a  day. 

December  20th. — Patient  is  unable  to  move  the  fingers  or  arm. 
Temperature  normal.  Urine  normal.  Pot.  iod.  increased  to  15 
grains. 

December  21s^. — Patient  vomited  this  morning,  and  twice 
during  the  night.  He  feels  much  worse  than  he  did  yesterday. 
Temperature  normal.     An  ice  bag  was  applied  to  the  head. 

December  22nd. — Patient  feels  much  worse.  The  breath  has 
a  peculiarly  offensive  odour.  The  tongue  now  protrudes  to  the 
right,  and  the  facial  paralysis  is  more  marked.  He  has  vomited 
once  since  yesterday.  Complains  of  headache  still.  Temperature 
normal. 

December  23rc?. — Facial  paralysis  more  marked.  Headache 
more  severe.  Speech  slow,  drawling  and  indistinct.  No  move- 
ment in  arm  or  leg.  Slight  vomiting.  Pulse  slow,  60,  hard. 
Eespiration  16. 

December  2^th.  —  He  can  hardly  speak ;  breath  very  foul. 
Tongue  furred.  He  takes  his  food  well.  Paralysis  of  face 
increased.  Vomited  once  yesterday  after  his  medicine.  Sleeps 
very  little,  and  cries  out  in  the  night.     Pulse  64. 

December  25th. — Patient  is  still  semi-conscious,  and  can 
recognise  his  relatives  ;  takes  no  food,  and  passes  his  urine  and 
faeces  under  him. 

December  26th. — He  became  rather  suddenly  quite  uncon- 
scious and  cannot  now  be  roused.  The  left  pupil  reacts  more 
readily  to  light  than  the  right,  but  they  are  equal.  Pulse  80. 
The  temperature  for  the  last  two  days  has  been  sub-normal. 
From  this  condition  he  did  not  recover,  death  occurring  twelve 
hours  after  he  became  unconscious. 

Autojysy  made  eleven  hours  after  death. — On  removal  of  the  scalp 
no  trace  of  injury  of  the  skull  was  discovered,  nor  on  removal  of 
skull  cap.  After  slitting  up  the  dura  mater  along  the  longitudinal 
sinus,  it  was  reflected  from  the  surface  of  the  brain  in  the  usual 
way.  The  convolutions  about  the  fissure  of  Eolando  of  the  left 
hemisphere  are  flattened,  and  softer,  and  wider  than  on  the  right 
side.  Over  the  paracentral  lobule  there  is  a  little  elevation  of  the 
arachnoid,  about  the  size  of  a  sixpence,  and  of  a  greenish  colour. 
In  this  region  an  elastic  fluctuation  can  be  made  out.  The  con- 
volutions which  were  softened  were  the  upper  portions  of  the 
ascending  parietal  and  frontal  convolutions,  the  paracentral  lobule 
VOL.  XII.  10 
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and  the  adjacent  snpra  marginal  and  angular  gyri.  The  brain 
was  removed,  and  while  separating  the  hemispheres  very  carefully, 
pus  burst  through  the  portion  of  the  corpus  callosum  forming  the 
roof  of  the  left  lateral  ventricle,  a  sinus  was  found  to  extend  from 
the  left  lateral  ventricle  into  the  abscess  cavity.  The  abscess  cavity 
was  about  the  size  of  a  large  chestnut ;  it  involved  the  whole  of  the 
structures  of  the  paracentral  lobule,  and  it  contained  a  quantity 
of  thick  greenish  pus  not  offensive  in  smell.  The  direction  which 
the  abscess  took  was  downwards  and  inwards,  so  that  it  did  not 
seriously  involve  the  supra  marginal  convolution,  although  it 
undermined  it  completely.  The  wall  of  the  abscess  cavity  was 
firm  and  vascular,  but  there  was  no  very  distinct  pyogenic  mem- 
brane. At  its  thinnest  part  it  measured  a  quarter  of  an  inch ;  this 
was  situated  at  the  upper  portion  of  the  ascending  parietal  convo- 
lution, close  to  the  greenish  elevation  of  the  arachnoid. 

As  far  as  could  be  judged  there  was  about  5ij.  of  pus. 
Microscopical  examination  of  the  wall  of  the  abscess  cavity  shewed 
most  internally  leucocytes  and  dilated  vessels,  and  external  to 
this  degenerated  nerve  fibres  with  leucocytes. 

No  cause  was  found  to  account  for  this  abscess.  The  vessels 
of  the  brain  were  not  diseased,  and  the  heart  and  its  valves  were 
healthy. 

Lungs. —  Biglit  lung  was  universally  adherent,  the  adhesions 
being  old  and  tough.  There  were  old  cicatrices  in  the  lower  lobe. 
The  left  lung  contained  numerous  cheesy  nodules  at  the  apex  ; 
otherwise  fairly  healthy. 

The  remaining  organs  were  healthy,  except  slight  interstitial 
change  of  the  kidneys. 

Commcntarij. — This  case  is  iiiterestiii<4'  in  many  ways: 
firstly  from  a  general  patliological  point  of  view,  and 
secondly  in  connection  wdtli  special  cerebral  localisation. 

I  must  confess  that  it  was  my  opinion  the  case  was  one  of 
cerebral  tumom%  and  abscess  never  occurred  to  me,  although 
I  felt  sure  that  it  was  a  case  in  which  a  surgeon  might  have 
been  most  advantageously  called  in.  Dr.  Green,  under 
whose  care  the  patient  was,  felt  very  properly  that  before 
any  operative  measures  were  proceeded  with,  the  patient 
should  be  put  upon  anti-syphilitic  treatment.  For  a  few 
days  the  patient's  condition  seemed  to  improve ;  but  at 
Christmas  time,  and  while  Dr.  Green  was  out  of  town,  the 
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patient  somewhat  suddenly  became  worse,  and  he  died  on 
Christmas  Day.  On  accomit  of  the  e^-ident  signs  of  irritation, 
followed  by  destruction  of  the  portion  of  the  motor  area 
corresponding  to  the  paracentral  lobule  and  adjacent  struc- 
tures, the  surgeon  would  have  had  no  difficulty  in  trephining 
over  the  exact  spot,  and  on  exposing  the  brain  in  that  region 
he  would  have  met  with  the  elastic  fluctuating  abscess.  The 
€ase  would  have  been  more  favourable  for  operation  than  a 
tumour,  because  if  the  latter  had  produced  the  symptoms,  it 
would  have  meant  a  general  infiltration  into  the  structures 
surrounding  the  paracentral  lobule  in  order  to  have  given 
rise  to  the  sjanptoms.  The  diagnosis  lay  between  (1) 
tumom%  (2)  gumma,  (3)  acute  cerebral  abscess  the  result  of 
infective  embohsm,  and  (4)  latent  cerebral  abscess,  from 
injury,  becoming  acute. 

The  only  medical  treatment  that  is  likely  to  do  any  good 
in  a  case  of  cerebral  disease  having  symptoms  like  the  above 
is  based  upon  the  presumption  that  it  may  be  syphilitic, 
and  a  case  that  was  in  the  hospital  three  years  back  with 
symptoms  very  like  the  early  stages  of  the  present  case 
yielded  entirely  to  anti-syphilitic  remedies,  the  patient  being- 
discharged  cured.  Of  course  it  may  be  urged  that  the  man 
had  no  symptoms  and  gave  no  history  of  syphilis  ;  l)ut  then 
are  these  not  the  cases  which  so  often  present  syphilitic 
lesions  of  the  nervous  -system  ?  Although  the  man  had  had 
a  severe  injury  a  year  previously,  yet  there  were  no  head 
symptoms  except  insensibility  at  the  time  (although  it  is 
possible  they  may  have  been  overlooked  on  account  of  his 
other  severe  injuries),  still  there  might  have  been  some  morbid 
process  which,  as  frequently  happens  in  these  cases,  remains 
latent  for  a  time,  and  these  symptoms  manifest  themselves 
and  run  an  acute  course.  In  many  of  these  cases  which 
have  been  reported,  no  injury  of  bone  has  been  recorded  and 
the  cause  has  not  been  determined.  It  is  possible  that  it 
was  of  an  embolic  nature.  Bronchiectasis,  ganga-ene  of  the 
lung,  as  I  myself  have  seen,  may  give  rise  to  cerebral  abscess, 
but  the  lesions  in  the  lung,  found  at  the  post-mortem,  were 
hardly  of  the  nature  to  account  for  the  abscess  being  formed  in 
this  way.     Moreover,  although  single  abscesses  may  occur  in 
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cases  of  this  kind,  yet  they  are  often  multiple,  and  being 
infective  would,  I  presume,  give  rise  to  pyrexia ;  but  in  the 
present  case  the  temperature  only  once  ran  above  normal, 
and  then  only  reached  100°.  Estimating  the  value  of  all 
these  facts,  I  think  the  probabilities  are,  the  case  was  one 
of  tramnatic  origin,  remaining  latent  for  a  year. 

Some  of  the  symptoms,  especially  at  the  onset  of  the  disease, 
are  of  interest.  Firstly,  the  aura  which  ushered  in  the  first  two 
or  three  fits  of  convulsions.  The  patient,  in  a  very  intelligent 
manner,  described  the  warning  which  he  received  by  a  pain 
situated  one  inch  to  the  inside  of  the  right  nipple,  and  then 
radiated  from  this  spot  to  the  right  arm  and  leg  and  side  of 
the  face,  followed  after  a  short  interval  by  convulsions. 

In  connection  with  cerebral  localisation,  this  case  seems 
to  support  strongly  Dr.  Broadbent's  \aews  regarding  bilateral 
association,  because  the  marginal  convolution  could  not 
have  created  the  morbid  process  entirely,  and  if  the  cortical 
portion  of  this  gyrus  did  escape,  I  cannot  conceive  how  the 
fibres  escaped  ;  moreover,  the  aura  commencing  in  the  right 
breast  as  it  did  distinctly  pointed  to  this  area  of  the  brain 
being  affected.  In  a  conversation  with  Mr.  Victor  Horslej', 
who  has  proved  by  his  experiments  on  monkeys  that  stimu- 
lation of  the  marginal  convolution  is  followed  by  movement 
of  the  trunk  muscles,  he  asked  me  a  very  pertinent 
question  with  regard  to  the  proof  that  the  trunk  muscles 
were  unaffected — Had  I  taken  any  special  means  of  de- 
termining this  fact,  beyond  watching  the  movement  of  the 
abdomen  and  chest  of  the  patient  while  Ijang  on  his  back  in 
bed  ?  I  confessed  I  had  not  sat  the  patient  up  in  bed  and 
noticed  the  action  of  the  recti.  He  stated  that  he  had  been 
unable  to  notice  the  paralysis  in  monkeys  unless  he  took 
special  means.  So  that  although  for  my  own  part  I  do  not 
believe  the  trunk  muscles  were  paralysed,  yet  this  part  of 
the  case  is  necessarily  robbed  of  much  of  its  scientific  value 
because  I  cannot  be  sure  of  this  point,  and  as  cases  of  this 
nature  occur  so  very  seldom,  it  is  a  matter  of  regret  to  me 
that  I  did  not  take  the  precautions  required  to  investigate 
the  matter  in  a  more  convincino-  manner. 
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II. 


W.  S.,  set.  fourteen,  was  admitted  into  the  accident  room 
-of  Charing  Cross  Hospital,  July  16th,  1889.  He  was  brought 
by  the  police  in  an  unconscious  condition.  He  was  suffer- 
ing from  great  dyspnoea.  The  right  pupil  was  larger  than 
the  left,  and  neither  reacted  to  light.  The  corneal  reflexes  were 
absent.  Patient  still  had  some  power  in  his  limbs.  There  were 
no  physical  signs  to  indicate  any  affection  in  the  chest,  and  it  was 
thought  possible  that  he  had  fallen  down  and  fractured  the  base 
of  his  skull.  Nothing  could  be  made  out  to  indicate  any  injury. 
Twenty  minutes  after  admission  he  died. 

At  the  autopsy  some  recent  vegetations  were  found  on  the 
aortic  valves.  The  left  ventricle  was  dilated.  There  were  three 
recent  infarcts  in  the  spleen,  perhaps  a  week  old  at  the  outside. 
There  was  nothing  noteworthy  in  any  of  the  other  viscera.  All 
the  organs  were  in  an  advanced  state  of  decomposition  owing  to 
the  order  from  the  coroner  being  delayed. 

On  removing  the  skull-cap  and  slitting  up  the  dura,  a  thin 
layer  of  sub-arachnoid  hgemorrhage  was  found  all  over  the  anterior 
portion  of  the  right  cerebral  hemisphere,  and  all  the  convolutions 
appeared  flattened. 

On  separating  the  hemispheres  the  corpus  callosum  was  seen 
bulged  upwards,  and  the  anterior  portion  was  covered  with  blood 
clot  firmly  adherent.  Ou  opening  the  lateral  ventricles  they 
were  found  filled  with  clot,  which  on  removal  weighed  one-and- 
a-half  ounces.  The  vessels  were  now  very  carefully  examined 
and  washed,  and  the  anterior  portion  of  the  corpus  callosum  with 
a  portion  of  blood  clot  was  found  firmly  adherent  to  the  right 
anterior  cerebral  artery,  one  inch  behind  where  it  curves  over  the 
corpus  callosum.  On  further  careful  washing  a  small  aneurism 
about  the  size  of  a  split  pea  and  similar  in  shape,  was  found  con- 
nected with  the  right  anterior  cerebral  artery.  This  had  become 
adherent  by  an  inflammatory  process  to  the  roof  of  the  lateral 
ventricle  and  rupture  had  taken  place  into  it. 

Comments. — This  case  is  one  of  considerable  importance,  both 
clinically  and  pathologically.  A  diagnosis  was  rendered  almost 
impossible  owing  to  the  absence  of  history ;  the  sudden  onset, 
together  with  the  absence  of  any  signs  of  injury  might  have 
suggested  embolism  or  rupture  of  an  aneurism,  had  it  been 
possible  to  have  recognised  the  heart  condition,  but  the  valvular 
disease  was  very  slight  and  not  enough  to  lead  to  incompetence. 
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The  2^ost  mortem  revealed  the  pathology  of  this  case.  Slight 
endocarditis,  with  vegetations  on  the  aortic  valves,  and  the  recent 
infarction  of  the  spleen,  showed  that  portions  had  been  detached ; 
one  had  lodged  in  the  right  anterior  cerebral,  blocking  it  and 
giving  rise  to  sub-arachnoid  haemorrhage  in  the  area  of  distribu- 
tion of  this  vessel.  At  the  point  occluded  inflammation  had 
occurred  leading  to  adhesion  and  some  destruction  of  the  corpus 
callosum,  the  formation  of  a  small  aneurism  and  eventually  a 
rupture  into  the  right  lateral  ventricle.  According  to  Dr.  Gowers, 
from  the  statistics  of  154  cases,  the  proportion  of  aneurism  of 
the  anterior  cerebral  to  other  arteries  of  the  brain  taken  together 
is  one  to  eleven. 


CHOEEA  INSANIENS. 

BY   WILLIAM   GAY,    M.D.,    M.E.C.P. 

Theee  is  generally  some  evidence  or  other  of  psychical 
disturbance  in  the  course  of  chorea,  but  its  coincidence  with 
profound  mental  aberration  amounting  to  insanity,  is  of 
sufficient  rarity  and  interest  to  merit  a  passing  attention. 
The  following  example  of  it  is  worthy  of  remark  chiefly  on 
account  of  the  youth  of  the  patient  and  the  somewhat 
ambiguous  signs  of  chorea. 

J.  E.,V  set.  seven  years,  came  under  my  notice  at  Great 
Ormond  Street  Hospital  for  Sick  Children  on  August  23rd,  1886. 
There  was  no  hereditary  history  of  rheumatism,  nor  of  any 
neurosis.  The  eldest  of  four  children,  the  patient  was  always 
nervous  and  excitable — unlike  the  others,  who  were  quite  strong 
and  healthy.  There  is  marked  evidence  of  old  rickets,  but  no 
history  of  convulsions,  laryngismus,  enuresis  or  somnambulism. 
He  is  subject  to  night-teiTors.  His  condition  is  ascribed  by  his 
parents  to  a  fright  caused  by  his  incarceration  in  a  dark  cellar  as 
a  punishment  at  school  (the  infants'  department  of  the  Board 
School).  This  happened  about  ten  weeks  before  he  was  brought 
to  Great  Ormond  Street,  and  almost  immediately  it  was  noticed 
that  he  began  to  lie  about  and  to  be  unable  to  make  any  exertion. 
He  soon  became  unable  to  walk,  and  at  last  was  so  completely 
X^aralysed  that  he  could  move  none  of  his  extremities,  nor  even  sit 
up.  At  no  time  did  his  parents  observe  any  muscular  twitchings. 
From  the  very  commencement  the  patient's  restlessness  and  ten- 
dency to  emotional  outbursts  were  intensified,  and  he  became  mis- 
chievous and  bad-tempered,  altogether  unlike  his  former  self. 
At  times  during  the  fortnight  before  I  saw  him   he  was  wildly 

'  I  am  indebted  to  the   kindness   of   Dr.  Abercrombie  for  permission   to 
publish  this  case. 
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delirious,  and  proved  so  unmanageable  that  on  three  or  four 
occasions  he  had  to  be  strapped  to  his  bed. 

Present  Condition. — He  is  an  emaciated  boy  with  a  complete 
want  of  expression,  which  gives  him  a  very  demented  appearance. 
There  is  an  occasional  twitching  of  one  of  the  angles  of  his 
mouth,  and  he  is  constantly  dribbling.  On  asking  him  to  put  his 
arms  out  straight  in  front  of  him,  he  did  so  in  that  circuitous  and 
irregular  manner  so  characteristic  of  chorea.  His  tongue  was 
also  jerked  out  for  me  to  see  in  the  spasmodic  way  peculiar  to 
choreics.  When  at  rest  no  movements  betrayed  the  presence 
of  chorea,  beyond  the  infrequent  twitchings  of  the  mouth.  His 
limbs,  and  indeed  the  whole  of  his  muscular  apparatus,  seemed 
in  a  paretic  condition,  and  every  movement  was  weak  and  ill- 
sustained.  In  this  respect  he  had  shewn  considerable  improve- 
ment of  late  for,  according  to  his  parent's  account,  he  had  at  one 
time  been  unable  to  move  at  all.  The  improvement,  however,  in 
the  physical  symptoms  was  accompanied  with  an  exaggeration  of 
the  psychical.  At  the  time  of  his  examination  he  was  generally 
quiet  and  obedient,  but  now  and  then  rambled  incoherently. 
There  was  no  history  of  rheumatism,  no  heart-disease,  nor 
were  any  subcutaneous  nodules  present.  He  was  sent  into 
hospital  in  the  hope  he  would  be  benefited  by  the  discipline  and 
restraint  of  hospital  life,  but  he  proved  so  wild  and  intractable 
that  he  was  sent  home  the  next  day. 

Happily  for  the  further  observation  of  the  case,  he  was  again 
brought  to  the  hospital,  and  on  August  26th  I  note  that  he 
is  now  incessantly  chattering  at  such  a  rate  that  his  words  are 
unintelligible,  and  that  this  is  only  varied  by  emotional  outbursts. 
He  is  unsteady  with  his  legs  together  and  eyes  shut.  Knee 
jerks  equal  and  normal.  For  some  days  he  has  vomited  in  the 
early  morning  before  taking  food,  and  from  the  commencement  of 
his  illness  has  complained  of  headache.  Optic  discs  normal. 
He  was  given  cod  liver  oil,  iron  and  arsenic,  and  a  fortnight  later 
my  note  says  :  "  tremendous  change,  is  quiet  and  rational,  no 
choreic  movements.  Walks  well,  and  there  has  been  a  great 
increase  of  power  everywhere.  Sleeps  well."  I  saw  the  boy 
from  time  to  time  afterwards.  He  became  quite  lively  and  in- 
telligent, and  lost  all  traces  of  his  former  severe  illness. 

The  e^'idcnce  in  favour  of  the  essentially  choreic  nature 
of  this  case  is  not  overwhelming.  There  was  no  rheumatism, 
no  heart  disease,  no  insanity  of  the  muscles,  but  rather  a 
paralysis.     Motor  weakness  however  is  strikingly  apparent 
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in  many  cases  of  undoubted  chorea,  and  I  am  inclined  to 
think  is  nearly  always  present  in  a  greater  or  lesser  degree, 
and  that  not  inh-equently  it  is  in  inverse  proportion  to  the 
amount  of  irregular  movement.  At  any  rate  when  the 
paralysis  attains  an  inordinate  degree,  the  real  nature  of  the 
case  may  only  be  revealed  by  slight  and  infi'equent  twitchings 
in  one  part  or  another  of  the  body.  Such  then  was  probably 
the  state  of  affairs  existing  in  the  case  of  the  boy  recorded 
above.  At  one  time  he  was  so  weak  that  he  could  neither 
move  his  extremities  nor  sit  up,  a  condition  which  is  an 
almost  exact  reproduction  of  a  case  noted  by  West.^  The 
twitchings  in  J.  E.  were  so  slight  that  they  were  altogether 
unrecognised  by  his  parents,  who  were  acquainted  with 
chorea,  but  were  sufficient,  especially  when  taken  in  con- 
junction with  the  sudden  protrusion  of  the  tongue  and  the 
irregular  efforts  to  extend  the  arms,  to  establish  the  diagnosis. 
The  chief  interest  of  the  case  however  is  centred  about  the 
mental  phenomena,  which  were  marked  from  the  very  onset 
of  the  illness,  but  attained  their  greatest  degree  some  weeks 
afterwards.  The  boy  presented  the  appearance  of  dementia, 
but  from  his  parents'  account  must  have  been  subject  to 
maniacal  outbursts  of  considerable  violence.  There  was  no 
history  of  delusions,  nor  was  there  ever  any  incontinence  of 
urine  or  faeces. 

It  is  a  matter  of  common  observation,  and  has  been 
particularly  noticed  by  AVatson,  Eadcliffe  and  Hillier,  that 
chorea  especially  occurs  in  those  children  who  are  popularly 
known  as  "nervous."  They  are  restless,  irritable,  "easily 
stirred  by  new  ideas  and  sudden  emotions,  and  pass  readily 
and  upon  slight  occasion  from  one  mood  to  another" 
(Watson).  Such  children  are  essentially  impressionable  and 
easily  affected  by  external  influences.  Upon  them  fright 
produces  an  effect  out  of  all  proportion  to  that  which  it 
would  have  upon  their  more  phlegmatic  brethren,  and  the 
influence  of  fright  as  an  exciting  cause  of  chorea  is  indubitable. 
It  may  be  noted  in  this  respect  that  in  certain  rare  cases  a 
great  nervous  shock  occurring  in  the  course  of  chorea  has 
resulted   in   its    cure.      An    excellent    example   of    this   is 

'  '  Diseases  of  Infancy  and  Childhood,'  sixth  edition,  p.  224. 
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mentioned  by  Dr.  Hughes.  A  girl  suffering  from  her  second 
choreic  attack  was  on  her  wa}^  to  Guy's  Hospital  for  re- 
admission.  As  she  was  crossing  London  Bridge  she  saw 
somebody  knocked  down  and  run  over.  Before  she  reached 
the  hospital  her  disease  was  gone.  It  is  also  worth}'  of 
remark,  without  insisting  too  much  upon  its  value,  that  in 
the  collective  investigation  report  upon  chorea,  seventy-one 
cases  (or  16  per  cent.)  were  ascribed  to  mental  overwork. 

The  characteristic  motor  phenomena  are  preceded 
frequently  (Trousseau  indeed  asserts  in  the  great  majority 
of  cases),  by  prodromal  symptoms,  all  pointing  to  an 
enfeeblement  of  the  intellectual  faculties.  The  temper  is 
changeable,  the  memory  less  retentive,  there  is  a  lack  of 
concentration,  and  the  child  becomes  capricious  and  moody. 
These  symptoms  tend  to  increase  with  the  development  of 
the  motor  affection,  but  so  striking  does  the  latter  become 
that  the  mental  condition  is  liable  to  be  passed  unnoticed 
or  to  be  attributed  to  the  severity  of  the  movements.  Hence 
the  paralytic  forms  afford  the  best  field  for  the  observation 
of  the  mental  aspect  of  the  disease,  for  in  them  the  movements 
are  not  sufficiently  disorderly  to  mask  other  symptoms  that 
may  be  present.  Probably  in  every  case  there  is  some 
e\ddence  or  other  of  psychical  disturbance  which  however 
bears  no  necessary  proportion  to  the  degree  of  the  motor 
affection.  In  nearly  every  case  there  is  a  want  of  emotional 
restraint.  Choreics  are  readily  excited  to  peals  of  peculiarly 
explosive  laughter,  often  for  no  very  apparent  reason,  and 
are  as  easily  moved  to  tears.  They  become  in  fact  what  is 
commonly  known  as  hysterical.  There  is  frequently  a 
blunting  of  the  intellectual  faculties,  and  the  patient  is  dull 
and  obtuse.  In  some  cases  the  memory  is  profoundly 
affected  and  in  others  the  mental  condition  is  described  as 
"  strange"  or  "peculiar."  Such  severe  symptoms  are  not 
common  and  generally  subside  pari  passu  with  the  improve- 
ment in  the  motor  disturbances,  but  cases  are  occasionally 
reported  in  which  a  persistent  mental  defect  has  remained. 

Mania,  as  it  occurs  in  the  course  of  chorea,  seems  there- 
fore to  consist  of  a  great  exaggeration  of  the  mental  symp- 
toms which  are  so  frequently  present  in  varying  degrees.     It 
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is  extremely  uncommon  before  the  age  of  puberty,  and 
more  generally  occurs  in  girls  and  pregnant  women.  Of 
twenty-three  cases  of  maniacal  chorea,  collected  from  various 
sources,  five  only  occurred  in  males  (from  fourteen  to  nineteen 
years  of  age),  and  eighteen  in  females  (from  fourteen  to 
twenty-five  years  of  age),  nine  of  whom  were  known  to  be 
pregnant.  The  choreic  movements  may  be  extreme,  or  so 
slight  that  the  nature  of  the  affection  might  easily  be  missed. 
In  one  case  the  mental  symptoms,  following  a  severe  fright, 
anticipated  the  development  of  the  motor  disorder  by  eight 
days.  In  four  others  the  psychical  troubles  became  ex- 
aggerated as  the  choreic  movements  declined.  In  the 
remaining  cases  the  motor  and  mental  phenomena  were  coin- 
cident in  their  development.  Delusions  and  hallucinations 
were  present  in  several  instances  ;  in  two  cases  there  was  a 
suicidal  disposition,  and  in  another  a  condition  of  melan- 
cholia succeeded  several  semi-maniacal  attacks.  Complete 
recovery  (in  two  or  three  instances  after  a  sojourn  in  an 
asylum)  resulted  in  ten  cases,  permanent  weak-mindedness 
in  one,  death  in  eight,  and  in  four  cases  the  patients  were 
lost  sight  of  in  asylums.  The  absence  of  heart  disease  and 
rheumatism  was  noted  in  eight  of  the  non-fatal  cases,  and 
their  presence  in  two.  Vegetations  were  present  on  the 
valves  in  four  of  the  fatal  cases  and  in  one  there  was  a 
slight  thickening  of  one  of  the  cusps  of  the  mitral.  In  the 
remaining  cases,  details  on  these  points  were  wanting.  The 
actual  cause  of  death  is  to  be  attributed  rather  to  the  exhaus- 
tion resulting  from  the  mental  and  physical  breakdown  than 
to  the  condition  of  the  heart.  The  fatal  event  sometimes 
ensues  with  great  rapidity.  In  one  extreme  case  the 
symptoms  ran  a  course  of  only  two  days,  and  in  another  of 
six  days,  before  death  occurred.  Much  more  generally,  the 
disease  is  prolonged  over  some  weeks. 

The  frequency  of  psychical  disturbances  in  the  course  of 
chorea,  even  though  they  be  as  a  rule  comparatively  slight, 
conclusively  shows  that  a  purely  motor  or  even  sensori- 
motor pathology  does  not  cover  the  whole  of  the  case.  They 
afford  indeed  a  certain  amount  of  evidence  in  favour  of  the 
functional  nature  of  the  disease.     The  fact  that  those  children 
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are  most  generally  affected  whose  nervous  systems  are 
mobile  and  most  delicately  balanced,  goes  hand  in  hand  with 
the  statistical  observation  that  three  times  as  many  females 
as  males  suffer  from  chorea.  It  is  difficult  to  reconcile  this 
with  the  organic  conception  of  the  disease,  nor  is  it  easy  to 
understand  in  what  way  a  shower  of  minute  emboli,  even 
though  they  were  able  to  produce  the  motor  disorder,  could 
cause  in  many  cases  those  prodromal  sj^mptoms,  akeady 
noticed,  pointing  to  psychical  disturbance.  Again,  the 
influence  of  fright,  or  of  some  great  emotion  as  an  exciting 
cause  cannot  be  doubted  in  a  great  number  of  cases,  but  it 
hardl}^  appears  possible  to  make  this  harmonise  with  the 
coincident  disengagement  of  emboli  from  the  heart.  The 
cure  of  Dr.  Hughes'  case  by  fright  accords  with  the  occasional 
behaviour  of  those  fmictional  affections  with  which  chorea 
seems  most  nearly  related,  but  upon  the  organic  hypothesis  it  is 
as  difficult  to  account  for  as  certain  cases  recorded  by  Eadcliffe 
and  Eilliet  and  Barthez,  which  were  cured  by  the  onset  of 
an  exanthem.  It  may  be  urged  that  chorea  is  in  some  cases 
of  organic,  and  in  others  of  functional,  origin,  but  it  does  not 
seem  reasonable  for  the  sake  of  a  theory  to  dispute  the  entity 
of  a  disease  whose  onset,  symptoms  and  course  are  so  well 
defined  as  chorea.  The  psychical  symptoms,  like  the  motor, 
arc  in  the  main  characterised  by  want  of  control  and 
paralysis — there  is  a  loss  of  emotional  restraint  and  a  blunting 
of  the  intellectual  faculties.  These  on  the  whole  would  be 
more  readily  explained  upon  a  functional  hj^pothesis,  and 
their  presence  suggests  that,  at  least  in  some  cases,  the  level 
at  which  some  of  the  symptoms  of  chorea  occur  is  consider- 
ably higher  than  the  corpora  striata. 


TWO  FATAL  CASES  OF  ACUTE  CHOEEA,  WITH 
INSANITY. 

BY  EVAN   POWELL, 
Medical  Svpcrintcndcnt  of  the  IS!ottingliam  Burovgli  Asylvm. 

Case  I. — Albert  S.,  aet.  nineteen,  single,  was  admitted  into 
the  Nottingham  Borough  Asylum  on  the  16th  September,  1885, 
with  the  following  family  history.  Father  died  of  phthisis  ; 
mother  probably  syphilitic,  and  had  suffered  from  acute  rheuma- 
tism when  sixteen  years  old. 

Personal  History. — Had  a  little  rheumatism  fifteen  months 
ago  in  his  shoulders,  and  three  weeks  ago  had  violent  pain  in  his 
feet,  also  pain  and  stiffness  in  his  calves  ;  these  symptoms  in- 
creased rapidly  until  he  was  unable  to  stand,  but  after  ten  days' 
rest  and  treatment  he  got  better  and  resumed  work.  Three  days 
later  he  began  to  twitch  in  his  left  arm  and  left  side  of  face  ;  the 
movements  gradually  increased  and  in  three  days  spread  to  the 
right  side  and  became  general.  His  mind  now  became  affected  ; 
he  got  maniacal  and  developed  delusions  and  hallucinations.  He 
was  of  a  nervous  and  excitable  disposition,  and  just  before  this 
attack  he  had  been  subjected  to  some  mental  strain. 

On  admission  he  was  found  to  be  suffering  from  acute  choreic 
movements,  apparently  of  all  his  voluntary  muscles,  was  unable 
to  stand  without  support,  his  features  were  much  contorted,  he 
looked  wild  and  haggard,  and  was  unable  to  utter  an  intelligible 
word  ;  tongue  dry  and  fissured,  lips  cracked,  bleeding  and  co- 
vered with  sordes.  Pupils  equal  and  active  to  light.  False 
strong,  but  could  not  be  counted.  Temperature  normal.  No 
swelling  or  tenderness  of  any  joint.  Loud  systolic  bruit  over 
heart  apex.  Heart's  beat  170.  Urine,  sp.  gr.  1030,  acid,  with  a 
trace  of  albumen.  He  had  great  difficulty  in  swallowing.  He 
looked  about  him  in  a  wild,  excited  and  suspicious  manner  ; 
talked  a  great  deal,  but  his  words  could  not  be  understood. 

During  tbe  first  three  or  four  days  after  admission  he  gradu- 
ally improved  as  regards  his  choreic  movements,  but  his  mental 
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condition  did  not  change,  he  continued  acutely  maniacal,  \\SlS 
violent,  and  had  the  delusion  that  his  food  was  poisoned.  Sleep 
was  obtained  each  night  by  the  administration  of  5ss.  of  chloral. 
The  movements  entirely  ceased  during  sleep.  The  treatment 
consisted  in  the  giving  of  plenty  of  nutritious  and  easily-digested 
food,  and  a  mixture  of  liq.  arsenicalis  tri  v.,  tinct.  digitalis  in  x., 
three  times  a  day.  For  the  next  ten  days  he  made  steady  pro- 
gress towards  recovery,  the  choreic  movements  were  much  less 
marked,  and  his  mental  state  also  improved,  but  there  still 
persisted  irritability  of  temper  and  suspicion. 

His  appetite  dui'ing  this  time  was  enormous,  and  his  thirst 
almost  unquenchable.  He  put  on  flesh  at  a  very  rapid  rate,  gaining 
no  less  than  seventeen  and  a-half  pounds  in  weight  in  twelve  days. 
At  the  end  of  this  time,  i.e.,  fourteen  days  after  admission,  he 
relapsed,  all  his  symptoms  returning  in  an  aggravated  form,  and 
rapidly  developed  to  a  most  severe  degree  ;  his  movements  were 
so  strong  that  he  had  to  be  placed  in  the  padded  room  to  prevent 
bruising  ;  no  relief  could  be  got  by  chloral  and  other  sedatives, 
and  he  could  take  no  food  by  the  mouth.  He  became  rapidly  ex- 
hausted and  his  mind  sinking  into  a  state  of  semi-coma ;  death  took 
place  five  days  after  his  relapse,  and  about  six  weeks  from  the 
commencement  of  his  illness.  During  his  lucid  interval  he  recol- 
lected everything  that  had  taken  place  from  the  beginning  of  his 
attack. 

Autopsy  (eighteen  hours  after  death).  On  removing  the  skull 
the  brain  presented  a  very  congested  appearance,  all  the 
vessels  and  sinuses  being  full.  The  dura  mater  was  adherent 
along  the  longitudinal  sinus.  The  arachnoid  was  not  adherent 
to  the  brain  tissue,  but  it  was  of  a  milky  appearance  over  the 
ascending  convolutions  of  both  hemispheres.  There  was  a  slight 
excess  of  sub-arachnoid  fluid.  The  circle  of  Willis  w'as  incom- 
plete, there  being  no  posterior  communicating  artery  on  left 
side.  The  only  abnormal  condition  presentable  to  the  naked 
eye  found  in  the  brain  tissue  was  intense  hyperasmia.  Spinal 
cord  normal  to  naked  eye.  Lungs  airless  and  almost  bloodless. 
Heart,  numerous  small  vegetations  on  mitral  valve,  the  edges  of 
which  were  thickened;  no  other  sign  of  endocarditis.  The  re- 
maining organs  were  healthy.^ 

Case  II. — Clara  D.,  set.  twenty,  single,  a  machinist,  was 
admitted  on  June  19th,  1888. 

'  'J"he  brain  and  spinal  covd  in  these  cases  have  been  examined  niirroscopi- 
cally  l)y  Dr.  Mandford,  of  Nottinj^ham,  and  the  result  of  his  exauiiuatiun  will 
I  believe,  appear  concurrently  with  this  paper. 
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Family  history  good,  no  taint  of  rheumatism,  heart  disease  or 
nervous  affection. 

Personal  History. — Was  a  fairly  healthy  girl,  steady  and  quiet ; 
never  had  any  particular  illness  up  to  the  present  attack.  Six 
weeks  ago  she  was  treated  for  irregular  menstruation,  and  three 
weeks  later  .she  seemed  somewhat  depressed ;  this  continued  for  a 
couple  of  days,  when  she  had  what  her  friends  considered  to  be 
an  hysterical  fit ;  she  lay  in  bed  for  four  days,  almost  continu- 
ously weeping  (she  was  menstruating  at  this  time).  Choreic 
movements  now  began  to  show  themselves  in  her  limbs  and  face, 
which  gradually  became  more  violent,  and  in  two  weeks  she 
showed  symptoms  of  insanity,  had  hallucinations  of  hearing  and 
sight.  Her  movements  were  now  so  strong  that  it  took  four 
people  to  hold  her  in  bed,  and  in  this  state  she  continued  until 
she  was  brought  to  the  asylum. 

On  admission  she  was  in  a  state  of  continued  choreic  movement 
of  all  her  voluntary  muscles,  but  the  spasms  were  not  strong  and 
were  increased  by  any  voluntary  effort.  Mentally  she  was  free  from 
excitement,  and,  apparently,  quite  conscious.  It  was  difficult  to 
understand  what  she  said,  owing  to  the  spasms  of  the  muscles  of 
speech.  She  was  very  much  exhausted.  As  far  as  could  be 
ascertained  there  was  no  abnormal  respiratory  or  cardiac  sign, 
the  heart's  beat  was  however  very  rapid,  being  140  per  minute. 
Pulse  feeble.  Pupils  equal  and  active,  conjunctivee  suffused; 
there  was  nystagmus  of  both  eyes.  Temperature  102-5.  Urine,  sp. 
gr.  1020,  acid,  with  mucous  deposit,  -^^  albumen,  no  sugar.  She 
was  menstruating.  She  was  put  on  a  diet  of  milk,  eggs  and  beef 
tea,  and  prescribed  a  mixture  of  tinct.  digitalis  Uliij,  and  liq. 
arsenicalis  nuj,  every  four  hours,  with  chloral  5ss.  at  bed  time. 
During  the  first  night  after  admission  she  had  about  two  hours' 
sleep,  during  which  the  choreic  movements  entirely  ceased  ;  for 
the  rest  of  the  night  she  was  very  restless,  shouted  and  screamed, 
and  her  movements  were  more  violent.  The  next  day  she  was 
better,  calmer  in  her  mind,  and  her  spasms  were  much  diminished, 
but  she  was  very  weak  and  exhausted.  From  this  time  to  her 
death  a  week  later,  ,there  were  no  fresh  symptoms  other  than 
those  of  gradual  and  increasing  exhaustion.  Her  choreic  move- 
ments almost  entirely  left  her,  but  persisted  longest  in  the  face. 
Her  mind  was  fairly  clear  up  to  the  last  two  days  of  her  hfe,  when 
she  became  semi-conscious,  and  in  which  state  she  continued  up 
to  her  death. 

Autopsy  (nine  and  a-half  hours  after  death) . — On  removing  the 
skull  the  vessels  of  the  dura  mater  were  seen  to  be  engorged,  and 
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this  was  the  condition  found  in  the  other  membranes  and  the 
brain  tissue.  There  was  a  shght  excess  of  sub-arachnoid  fluid. 
The  weight  of  the  "TC'hole  brain  was  44f  oz.  The  spinal  cord  ap- 
peared normal  to  the  naked  eye.  Heart :  slight  thickening  on 
edge  of  mitral  valve,  no  vegetations;  the  other  valves  were  healthy. 
All  the  other  organs  were  healthy  except  the  uterus,  the  cavity 
of  which  was  enlarged  and  the  mucous  membrane  congested,  and 
near  the  os  this  was  eroded  to  the  extent  of  about  half-an-inch.^ 

These  cases  are,  I  think,  of  sufficient  rarity  to  merit 
record,  and  are  of  special  interest  etiologically  and  clinically. 
In  the  first  case  there  was  associated  with  the  chorea,  rheu- 
matism and  heart  disease;  in  the  second  case  there  w-as 
absence  of  both  these  diseases.  Mental  strain  was  clearly  an 
important  factor  in  the  causation  in  both  cases ;  the  man  was 
very  anxious  about  a  foot-ball  match  he  was  going  to  play  in 
a  short  time  before  his  illness  began ;  and  the  girl  suffered 
much  anxiety  on  account  of  the  non-appearance  of  her  cata- 
menia.  It  is  interesting  clinically  to  note  that  there  was  a 
certain  similarity  in  the  mental  symptoms  in  both  cases  ; 
each  had  hallucinations  of  sight  and  hearing,  and  suspicion 
and  irritability  were  marked  symptoms  in  both. 


'  The  brain  and  spinal  cord  in  these  cases  have  been  examined  microscopi- 
cally hy  Dr.  Ilandford,  of  Nottiiif,'haiii,  and  the  result  of  his  examination  will, 
i  believf,  appear  concurrently  with  this  paper. 


ASYMMETRY  OF  THE  OLIVAEY  BODIES  OF 
THE  MEDULLA  OBLONGATA. 

BY  ARTHUR   V.    MEIGS, 
Physician  to  tlw  Penn.ti/lvani'i   IIos]}ital  and  to  the  Cluldreyis  Hosjyital} 

A  LITTLE  more  than  a  year  ago  I  was  able  to  exhibit  to  the 
members  of  the  Society  the  medulla  oblongata  of  a  baby 
three  months  of  age  that  died  of  infantile  atrophy,  which 
presented  a  great  difference  in  size  of  the  olivary  bodies. 
Examination  of  the  sections  prepared  by  Dr.  Wm.  M. 
Gray  fails  to  show  any  abnormality  in  their  microscopic 
structure,  though  of  course  the  smaller  olivary  body  pre- 
sents upon  its  external  surface  a  much  less  full  and 
rounded  curve  than  the  other  one,  and  the  nucleus  dentatus, 
is  seen  to  be  smaller  and  apparently  less  complicated  in  its 
windings.  Last  year  I  mentioned  that  I  had  seen  and  made 
sections  of  the  medulla  of  a  man  fifty-one  years  of  age  who 
died  of  Bright's  disease,  whose  left  olivary  body  was  much 
smaller  than  the  right.  In  this  case  there  was  also  quite 
marked  asymmetry  of  the  two  sides  of  the  medulla  which 
at  the  time  I  supposed  to  be  due  to  some  imperfection  of 
the  methods  of  preservation  and  hardening  and  preparation 
for  microscopic  examination  ;  but  now  I  am  quite  satisfied 
of  the  contrary,  as  the  same  asymmetry  was  perceptible, 
though  in  less  degree,  in  the  case  of  the  child  above  men- 
tioned. During  the  last  year  I  have  had  occasion  to  make 
quite  a  number  of  post-mortem  examinations,  and  in  some 
instances  have  been  able  to  investigate  the  condition  of  the 
olivary  bodies.  Of  infants  I  have  records  of  five  cases  in 
which  a  note  was  made  of  their  condition,  and  in  two  out  of 
the  five  (including  the  one  first  mentioned)  they  were  un- 

'  Read  before  the  I'tithological  Society  of  rhikdelpliia,  February  14th,  1889.. 
VOL.   XII.  11 
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symmetrical.  These  cases  were  as  follows — the  one  first 
mentioned,  a  male  three  months  old,  died  of  infantile  atrophy 
(marasmus) ,  and  the  left  olivary  was  the  smaller ;  a  male 
infant  three  months  old  died  of  acute  hydrocephalus,  and  the 
left  olivary  body  was  the  smaller ;  a  male  infant  five  weeks 
old  died  of  whooping  cough,  and  the  olivary  bodies  were 
symmetrical ;  a  male  six  months  of  age  died  of  infantile 
atrophy  with  various  complications,  and  the  olivarj^  bodies 
were  symmetricpJ ;  a  female  infant  six  weeks  old  died,  ap- 
parently of  kidney  disease,  and  the  olivary  bodies  were 
symmetrical. 

I  am  sorry  I  have  nothing  more  complete  to  record  in 
regard  to  this  interesting  anomaly  in  adults,  but  I  am  almost 
sure  that  I  found  the  condition  of  asymmetry  present  once 
last  summer  in  making  an  autopsy  at  the  Pennsylvania 
Hospital,  though  I  have  not  succeeded  in  lapng  my  hands 
upon  the  notes  of  the  case.  The  sections  of  the  medulla  of 
the  infant  in  which  the  anomaly  was  first  noticed  show  that 
the  left  side  generally  is  perhaps  a  little  smaller  than  the 
right,  the  reduction  not  being  confined  to  the  olivary  body 
alone  ;  and  this  Vv^as  more  marked  in  the  man  who  died  of 
Bright's  disease,  as  has  already  been  mentioned.  It  is  curious 
that  in  each  of  the  three  cases  it  should  have  been  the  left 
olivary  body  which  was  the  smaller,  and  it  is  worthy  of  note 
too  that  they  were  all  males.  The  difference  in  size  of  the 
two  bodies  is  e\ddently  due  to  imperfect  development  of  the 
smaller  one,  and  not  to  overgrowth  of  the  larger.  So  far  as 
I  am  aware  this  condition  of  asymmetry  of  the  olivary  bodies 
has  not  been  previously  noticed,  though  I  confess  that  I  have 
not  made  a  very  extensive  examination  of  anatomical 
literature. 

It  is  an  interesting  question  whether  the  condition  has 
any  pathological  bearing,  and  it  has  been  my  intention 
to  examine  carefully  the  medulla  oblongata  in  cases  of 
Bright's  disease,  but  no  sufticiently  typical  case  has  come 
under  my  notice  as  yet  in  which  I  was  able  to  do  so.  At 
the  present  time  therefore  it  is  only  possible  to  place  my 
observation  on  record  as  an  anatomical  anomaly  which  is 
either  very  rare  or  has  been  overlooked. 


Cnttcal  gipsts. 

PBEIPHEEAL  NEUEITIS. 

Contribution  a  l' Etude  des  Nevritcs  Peripheriqucs  cJiez  les 
Tabetiques,  par  MM.  A.  Pitres  et  L.  Vaillard.  Bev  de  Med., 
tome  vi.,  1886. 

Des  Nevritcs  Periphcriques  chez  les  Taherculeux,  par  MM.  A. 
Pitres  et  L.  Vaillard.     Bev.  de  Med.,  tome  vi.,  Mars,  1886. 

Contribution  d  V Etude  dela  Nevrite  Multiple,  v^x^.  Francotte. 
Bev.  de  Med.,  tome  vi.,  Mai,  1886. 

Nevrites  Peripheriques  dans  le  BJieumatisme  Clironique,  par 
MM.  A.  Pitres  et  L.  Vaillard.     Bev.  de  Med.,  tome  vii.,  Juin,  1887. 

Neuritis  von  Docent  Dr.  Bemalc,  Berlin. 

Neuritis  fascians.  Ein  Beitrag  zur  Lehro  von  der  Alcoliol- 
neuritis,  von  Prof.  Dr.  Hermann  Eichhorst  in  Zurich.  Virchoio's 
Archiv,  112  Band,  1888. 

Zur  Kenntniss  der  acuten  infectiosen  multiplen  Neuritis,  Eosen- 
heim.     Archiv.  f.  Psychiatrie,  d'c.,  hd.  xviii. 

Zur  Klinik  der  multiplen  Alcohol  neuritis,  von  Dr.  A.  Witkow- 
ski.     Archiv  f.  Psychiatrie,  bd.  xviii. 

Periphcrcd  Neuritis  in  Baynaud's  Disease,  by  Joseph  Wiggles- 
worth,  M.D.     Path.  Soc.  Transactions,  vol.  xxxviii.,  1887. 

A  Case  of  Midtiple  Neuritis,  Andrew  Smart,  Edinburgh,  1888. 

Degeneration  of  the  PeripJieral  Nerves  in  Locomotor  Ataxia,  by 
Dr.  John  C.  Shaw,  Brooklyn,  N.Y.,  1888. 

Peripheral  Neuritis  in  Enteric  Fever,  by  H.  Handford,  M.D. 
Brain,  part  xlii.,  1888. 

Peripheral  Neuritis  in  Acute  Bheumatism,  and  the  relation  of 
Muscular  Atrophy  to  Affections  of  the  Joints,  by  Judson  S.  Bury, 
M.D.,  1888. 

Nevrite  multipla  perif erica  rccidiva.  Atassia  pcrif erica,  Dr. 
Ginho  Impaccianti.     Lo  Spierivientale,  Sett.,  1888. 

The  position  of  peripheral  neuritis  is  daily  becoming  more  and 
more  firmly  estabhshed  both  in  the  domain  of  pathology  and  of 
clinical  medicine.  But  there  are  still  many  questions  in  both 
directions  which  urgently  demand  solution.     And  in  the  mean- 
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time  there  is  rapid  accumulation  of  cases,  from  which  general 
rules  will  be  deduced,  although  many  of  the  cases,  possibly  a 
majority,  are  only  estabhshed  clinically  by  conforming  to  ex 
cathedra  descriptions,  which  a  few  years  ago  would  have  assigned 
them  equally  positively  to  anterior  polio-myelites. 

Pathologically  the  position  of  interstitial  neuritis  is  clear.  So 
too  though  in  a  less  degree  is  that  of  acute  parenchymatous 
neuritis,  where  there  is  a  rapid  degeneration  of  the  myeUn  and  the 
axis  cylinder,  with  a  proliferation  of  the  nuclei  of  the  sheath  of 
Schwann,  and  the  course  is  that  followed  by  nerve  fibres  after 
division.  But  there  is  much  doubt  whether  the  sub-acute  and 
chronic  cases  of  parenchymatous  neuritis  (so-called)  are  in  any 
degree  inflammatory  and  are  not  either  simple  or  specific 
degenerations.  The  latter  view  is  gaining  much  ground.  The 
neuritis  of  diphtheritic  paralysis,  from  its  very  special  features  and 
course,  would  appear  more  than  almost  any  other  to  be  an 
example  of  a  true  neuritis  due  to  a  specific  poison.  And  yet 
there  are  grounds  for  thinking  it  a  degeneration.  It  can  hardly 
be  due  directly  to  the  organised  virus — micrococcus  or  bacterium 
— which  is  the  cause  of  the  throat  affection.  The  organisms 
would  surely  have  been  found,  they  would  surely  produce  the 
same  widespread  necrosis  as  on  the  surface,  and  further,  the 
patient  during  diphtheritic  paralysis  would  remain  infections, 
which  is  not  the  case.  That  the  nerve  degeneration  is  due  to  a  pto- 
maine produced  by  the  growth  of  the  organised  virus  in  the  throat 
and  absorbed,  is  probable,  but  the  supposition  is  not  free  from 
difficulty.  And  lastly,  the  degeneration  may  be  simple,  and  not 
due  to  any  poison,  organised  or  unorganised,  special  to  diphtheria. 
These  three  possibilities  are  open  in  several  other  forms  of 
neuritis — e.g.,  in  phthisis,  syphilis,  enteric  fever,  rheumatism, 
«tc.  And  the  importance  of  settling  the  question  is  this :  if  the 
neuritis  were  a  part  of  the  bacterial  invasion,  which  we  believe  to 
be  the  essence  of  the  disease,  we  should  be  justified  in  continuing, 
notwithstanding  our  hitherto  want  of  success,  to  treat  the 
affection  by  remedies  directed  against  the  specific  poison.  But  it 
is  only  a  degeneration  due  to  the  cachexia  left  by  an  exhaust- 
ing disease,  not  only  would  such  eli'orts  be  demonstrably  vain,  but 
our  course  both  in  the  direction  of  prophylaxis  and  treatment 
would  be  more  plain.  Eosenheim  in  speaking  of  "  acute  infec- 
tious multiple  neuritis"  says  that  it  is  not  directly  caused  by  the 
micro-organisms  of  the  disease,  but  is  the  result  of  some  poisonous 
product  of  the  micro-organisms.  Professor  Leyden,  too,  on  this 
point  says  :  "  Are  we  to  suppose  that  the  pathological  microbes 
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become  localised  in  the  affected  nerves,  and  set  up  the  neuritis? 
This  is  unlikely  on  several  grounds.  Specific  micro-organisms 
have  not  yet  been  found  in  the  affected  nerves.  Also  the  period 
at  which  the  neuritis  occurs,  and  the  course  of  it,  render  it  most 
unlikely  that  it  is  due  to  the  specific  micro-organisms  of  the 
infectious  clisease.  There  is  no  reason  to  suppose  that  the 
tubercle  bacillus,  either  directly  or  by  producing  a  ptomaine,  is 
the  cause  of  the  neuritis  in  phthisis ;  rather  is  it  a  reault  of 
the  general  cachexia." 

If  this  view  can   be  maintained  it  greatly  modifies  the  im- 
portance of  peripheral  neuritis  in  many  diseases. 

The  slight  implication  of  the  sensory  fibres  and  the  remark- 
able variation  in  the  sensory  symptoms  is  a  phenomenon  of  which 
many  explanations  have  been  given,  but  none  wholly  accepted. 
It  is  probable  that  widespread  and  well  marked  disturbances  of 
sensation  are  only  found  when  a  main  nerve  trunk  is  affected ; 
but  when  the  disease  is  confined  to  the  smaller  peripheral  nerves, 
or  possibly  in  great  measure  to  the  peripheral  end  organs,  sensory 
changes  are  slight  or  wanting.  Neuritis  when  acute  may  extend 
along  a  nerve  trunk  in  either  direction  by  simple  continuous 
spread  of  the  inflammatory  process.  And  after  destruction  of  the 
conducting  power  of  a  length  of  nerve  by  neuritis,  a  descending 
secondary  degeneration  may  extend  down  the  nerve  to  the 
periphery.  It  has  been  shewn  that  sensory  fibres  whose  peri- 
pheral portions  and  end  organs  have  been  removed  by  amputation 
atrophy  upwards.  It  is  extremely  probable  that  the  same  is  true 
of  the  motor  fibres,  not  only  after  amputation,  but  also  where  the 
muscular  fibres  to  which  they  have  been  distributed  have  long 
disappeared  from  primary  atrophy  or  other  causes.  It  is  contrary 
to  the  well-known  Wallerian  law  that  motor  or  sensory  fibres 
should  degenerate  so  long  as  they  remain  in  connection  with  their 
trophic  centre,  viz.,  the  ganglion  cells  in  the  anterior  horns  of 
grey  matter,  or  the  ganglia  on  the  posterior  nerve  roots. 
But  it  is  equally  contrary  to  general  principles  that  fibres  which 
are  incapable  of  performing  any  function  should  remain  for  years 
without  undergoing  atrophy.  This  is  of  importance  in  investigat- 
ing the  condition  of  the  nerves  in  pseudo-hypertrophic  paralysis, 
as  the  atrophic  nerve  fibres  may  be  mistaken  for  the  results  of  a 
primary  neuritis.  The  question  has  been  raised  by  the  present 
writer  in  a  paper  which  will  shortly  appear  in  vol.  xl.  of  the 
Pathological  Society's  Transactions. 

In  Eeynaud's  disease  peripheral  neuritis  has  been  described 
by  Dr.  Wigglesworth  but   so  far  his  observations  have  not  yet 
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been  confirmed.  The  chief  changes  appear  to  have  been  intei'sti- 
tial,  with  some  atrophy  of  the  nerve  tubules.  Parenchymatous 
neuritis  and  degeneration  of  the  nerve  tubules  seem  to  have  been 
slight  or  absent,  and  the  atrophy  affected  the  myeline  sheath 
rather  than  the  axis  cylinder.  The  case  mentioned  by  Dr. 
Barlow  of  Keynaud's  disease  running  on  into  sclerodermia 
— another  disease  supposed  to  depend  on  nerve  disturbance — 
is  worthy  of  notice. 

It  has  been  suggested  by  Mr.  Jonathan  Hutchinson  that  in 
circumscribed  sclerodermia  there  is  primarily  a  peripheral  neu- 
ritis, but  in  no  case  has  its  existence  been  demonstrated  yet. 

In  herpes  there  appears  to  be  a  genuine  neuritis  with  exuda- 
tion of  leucocytes  and  other  inflammatory  products,  and  not 
simply  a  nerve  degeneration.  It  is  worthy  of  note  too  that  in 
this  disease  pain  is  a  more  prominent  symptom  than  in  almost 
any  other  form  even  of  sensory  neuritis,  and  numbness,  tingling 
and  perverted  sensations  are  comparatively  absent. 

In  hemi-atrophia  facialis  there  are  grounds  for  believing  that 
the  nutritive  changes  are  the  consequence  of  a  peripheral  neuritis 
affecting  especially  the  sensory  and  trophic  fibres  of  the  fifth 
nerve. 

In  tabes  dorsalis,  apart  from  pseudo-tabes  or  sensory  neuritis, 
peripheral  neuritis  has  now  been  extensively  observed  and  seems 
to  be  a  portion  of  the  general  degenerative  process.  According 
to  Degerine  muscular  atrophy  in  locomotor  ataxy  is  very  fre- 
quently due  to  peripheral  neuritis  and  not  to  polio-myelitis. 

Pitres  and  Vaillard  came  to  the  conclusion  that  peripheral 
neuritis  does  not  play  any  part  in  the  production  of  the  specific 
symptoms  of  tabes,  such  as  the  lightning  pains,  inco-ordination 
of  movement,  abolition  of  knee  jerks  and  disturbances  of  the 
muscular  sense.  These  symptoms  appear  to  be  due  to  the 
sclerosis  of  the  posterior  columns  of  the  cord,  and  of  the  posterior 
nerve  roots.  On  the  contrary  the  following  symptoms  which 
though  by  no  means  constant  are  not  unfrequently  present,  seem 
to  be  directly  caused  by  pheripheral  neuritis,  namely,  areas  of 
cutaneous  anasthesia  or  analgesia  ;  trophic  cutaneous  disturb- 
ances, such  as  perforating  ulcers,  skin  eruptions,  falling  of  the 
nails  ;  some  cases  of  motor  paralysis,  accompanied  or  not  by 
muscular  atrophy ;  the  joint  symptoms,  and  spontaneous  frac- 
tures of  bones.  The  visceral  crises  are  also  probably  dependent 
on  a  neuritis  of  the  visceral  nerves. 

The  question  has  been  raised  by  Leyden  and  others  whether  a 
peripheral  sensory  neuritis  producing  the  symptoms  of  pseudo- 
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tabes  can  spread  to  the  cord  and  so  develop  a  typical  tabes.  It 
is  a  priori  improbable  that  a  degeneration  which  spreads  con- 
tinuously should  nob  be  checked  by  the  interruption  in  the  course 
of  the  sensory  fibres  in  the  ganglion  on  the  posterior  root,  but  as 
a  matter  of  fact  the  question  still  remains  unsettled. 

A  case  of  "  Eelapsing  Multiple  Peripheral  Neuritis  "  reported 
by  Dr.  Impaccianti  is  of  much  interest.  Though  called  "  rheu- 
matic "  the  term  was  apparently  only  intended  to  imply  that  the 
case  was  supposed  to  be  of  spontaneous  origin  and  to  have 
followed  exposure  to  cold  and  wet.  The  relapsing  character  was 
very  remarkable  and  more  suggestive  of  a  malarial  origin. 
Possibly  some  of  the  cases  of  malarial  paraplegia  reported  are  due 
to  neuritis. 

In  chronic  rheumatism  ( ?  osteo-arthritis)  Pitres  and  Vaillard 
have  found  extensive  peripheral  neuritis  in  three  cases.  But 
they  say  that  "it  appears  to  result  from  their  researches  that 
peripheral  neuritis  cannot  legitimately  be  considered  as  the  im- 
mediate cause  of  the  articular  lesions,  and  of  the  pains  which 
characterise  chronic  rheumatism ;  but  that  peripheral  neuritis  is 
met  with  constantly  in  the  regions,  where  during  life  the  trophic 
disturbances  which  so  often  complicate  rheumatism  are  found." 
These  are  especially  lesions  of  the  skin  and  nails,  and  muscular 
wasting.  Neuritis  does  not  appear  to  play  any  part  in  the  joint 
lesions,  for  MM.  Pitres  and  Vaillard  found  that  even  in  the  case 
of  the  joints  most  profoundly  altered  the  nerve  trunks  were 
totally  unaffected.  The  clinical  significance  therefore  of  neuritis 
in  chronic  rheumatism  would  appear  not  to  be  great ;  in  fact  it 
seems  at  the  best  doubtful  whether  the  neuritis  is  not  a  degenera- 
tion or  atrophy  secondary  to  the  skin  and  muscle  changes.  The 
suggestion  of  the  authors  of  a  "  nevrites  latentes  "  seems  open  to 
much  objection  in  this  disease,  as  in  phthisis.  They  say : — 
"  Dans  le  rheumatisme  chronique  comme  dans  la  tuberculose,  la 
fievre  typhoide,  le  tabes,  il  y  a  des  nevrites  latentes,  ou  du  moins 
des  nevrites  dont  les  symptomes  echappent  d  l' observation.  II  n'y 
a  pas  done  lieu  de  setonner  que  nous  ayons  rencontre  des  lesions 
non  doubteuses  dans  les  rameaux  cutanes  de  certains  nerfs  du 
membre  superieur  du  malade  qui  fut  I'objet  de  notre  observation 
iii.,  bie7i  que  Vexamen  clinique  ne  fasse  mention  d'aucunc  modifica 
tion  appreciable  dans  la  structure  de  la  peau  de  ces  viembres." 

Dr.  Judson  Bury  has  called  attention  to  the  presence  of  peri 
pheral  neuritis  in  acute  rheumatism  and  to  the  relation  of  mus- 
cular atrophy  to  affections  of  the  joints.     And  here  again  the  old 
question  arises  :  granting  the  neuritis,   is  it  due  directly  to  the 
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rheumatic  poison,  whatever  that  may  be,  and  so  a  toxic  nem-itis  ? 
This  is  the  view  of  Dr.  Bury,  who  says :  "  It  appeai-s  to  me  that  we 
have  justifiable  if  not  conclusive  grounds  for  believing  not  only 
in  a  neuritis  but  in  one  set  up  by  the  rheumatic  poison."  This  is 
one  of  the  numerous  questions  awaiting  solution.  There  are  some 
strong  objections  to  this  view.  The  neuritis  is  not  in  any  way 
amenable  to  the  remedies  w^hich  influence  the  other  rheumatic 
processes.  The  ulnar  nerve  seems  to  be  the  one  by  far  most  fre- 
quently affected,  and  that  often  during  convalescence.  The  ulnar 
nerve  is  specially  liable  to  injury  by  pressure,  especially  dming 
prostrating  illnesses,  and  is  well  known  to  suffer  during  the  im- 
paired vitality  and  resisting  power  of  convalescence  from  acute 
disease,  and  during  the  puerperium. 

The  rapidity  of  the  muscular  wasting  in  the  neighbourhood  of 
diseased  joints  was  pointed  out  by  Sir  James  Paget.  It  is  to  be 
seen  also  in  rheumatism  and  is  attributed  by  Dr.  Bury  to  the  same 
cause,  viz., — either  a  "  reflex  mechanism,  whereby  irritation  con- 
veyed along  sensory  nerves  from  the  joint  to  the  cord,  inhibits  in 
some  way  this  functional  activity  of  the  motor  cells  in  the  aii- 
terior  horns,"  as  is  suggested  by  the  sudden  onset ;  or  as  the  pro- 
gressive character  and  duration  of  the  atrophy  render  more  likely, 
"  some  organic  changes  either  central  or  peripheral."  It  is  very 
probable  that  in  inflammatory  joint  affections,  whether  of  rheu- 
matic, traumatic,  or  tubercular  origin,  the  nerves  of  the  joints 
become  involved  in  the  inflammatory  process,  and  an  ascending 
neuritis  travels  speedily  along  them  to  the  nearest  trunk,  and  that 
the  muscular  wasting  is  thus  due  to  a  motor  neuritis  propagated 
by  direct  continuity.  This  theory  is  simple  and  will  apply  to  all 
cases.  It  does  not  depend  on  the  existence  of  a  hypothetical 
rheumatic  poison  or  on  a  reflex  theory,  the  truth  of  which  in 
other  forms  of  so-called  reflex  paralysis  there  is  grave  reason 
to  doubt. 

The  same  difficulty  meets  us  again  in  the  neuritis  of  phthisis. 
There  is  absolutely  no  ground  at  present  for  considering  the 
neuritis  itself  as  a  manifestation  of  the  tubercular  process,  and  due 
to  the  presence  of  the  tubercle  bacillus.  The  latter  has  not  yet 
been  found  in  the  affected  nerves.  Another  complication  of  this 
class  of  cases  is  the  estimation  of  the  influence  of  alcohol.  In 
several  of  the  instances  of  peripheral  neuritis  "  chcz  les  tithercu- 
leiix"  narrated  by  MM.  Pitres  and  Vaillard,  there  was  also  a 
strong  alcoholic  history,  and  in  one  case  a  history  of  syphilis. 
And  how  easily  this  complication  may  be  overlooked,  the  follow, 
ing  example,  which  has  quite  recently  come  under  the  notice  of 
the  present  writer,  will  show.     A  woman  was  admitted  into  the 
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hospital  with  all  the  symptoms  of  alcoholic  neuritis,  but  she  was 
at  the  same  time  suffering  from  pulmonary  phthisis.  Alcoholism 
was  absolutely  denied  by  herself  and  those  of  her  friends  who 
were  seen.  It  was  supposed  possible  therefore  that  the  neuritis 
might  be  tubercular.  After  her  death  from  phthisis,  the  relative 
who  came  for  the  death  certificate,  and  who  had  not  been  seen 
before,  said — "  Ah  !  poor  thing!  she  was  a  terrible  drinker  !  " 

The  conditions  common  to  alcoholism,  phthisis,  convalescence 
from  acute  disease,  and  the  puerperium  — all  periods  at  which 
neuritis  is  specially  common — are  imperfect  nutrition  and  the 
loading  of  the  tissues  and  fluids  of  the  body  with  waste  products 
in  the  process  of  excretion.  Before  giving  in  one's  adhesion  to  the 
theory  of  the  specific  nature  of  the  neuritis  which  complicates  or 
follows  the  various  acute  and  other  diseases,  it  is  well  to  recall  the 
observations  of  Oppenheim  and  Siemerling.^  These  authors 
found  that  in  long-continued,  and  exhausting  diseases  there  is 
usually  a  very  definite  change  in  the  peripheral  nerves.  These 
observations  are  in  some  measure  borne  out  by  the  class  of  cases  in 
tuberculous  subjects,  called  by  MM.  Pitres  and  Vaillard,  "  Nevritcs 
peripheriques  latentes  oil  ne  donnant  lieu  a  ancun  trouble  saillant ;  " 
or  giving  rise  to  symptoms  "  si  pen  accuses  que  leur  existence 
echappe  au  medicin,  et  au  ynalade  lui-meme."  It  is  very  difficult 
to  look  upon  these  cases  of  neuritis  as  more  than  a  degeneration^ 
and  to  assign  to  them  any  definite  clinical  place  so  long  as  the 
symptoms  are  so  slight  or  even  altogether  absent. 

The  second  and  third  of  MM.  Pitres  and  Vaillard's  categories 
are  less  open  to  criticism  and  comprise  those  cases  characterised 
by  local  muscular  atrophy,  or  by  sensory  disturbances  such  as 
hypersesthesia,  anasthesia,  neuralgia,  &c.  But  as  many  of  these 
conditions  are  only  temporary  and  eventually  coinpletely  pass 
away,  it  makes  it  more  and  more  unlikely  that  the  neuritis  is  a 
tubercular  process  rather  than  a  simple  inflammation  or  degenera- 
tion. Dr.  Francotte  in  describing  a  case  of  multiple  neuritis  in 
phthisis  says,  "  The  changes  in  the  nerves  ^Dresent  no  sign  of 
inflammation ;  it  appears  to  be  a  simple  degenerative  atrophy," 
and  he  suggests  as  more  exact  than  peripheral  or  multiple 
neuritis,  the  term  multiple  atrophy  of  the  (peripheral)  nerves. 

Whether  the  acute  ascending  paralysis  of  Landry  is  due  to  a 
neuritis  or  not,  though  extremely  probable,  has  not  yet  been 
proved.  Transition  cases  between  the  very  rapid  progress  of  this 
disease  and  the  slow  course  of  most  forms  of  pheripheral  neuritis 
are  found,  and  some  are  related  by  Francotte.     In  one  case  a 

^  Bdtra/io  zur  PiUlinlogte  der  Tnhcs  DorsaUs  unci  clcr  perlplicrcn  JSevKcn, 
crhraiilauig ,      Arch.  f.  Psych.,  xviii.  2. 
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woman,  aged  forty-six,  free  from  alcoholic  history,  was  reduced  to 
a  completely  helpless  condition  in  eighteen  days,  and  died  within 
twenty-six  days  of  the  onset  of  the  nervous  symptoms.  In  a 
second  case  a  woman,  aged  fifty-three,  was  seized  with  pains  and 
weakness  of  the  right  leg.  A  day  or  two  later  the  left  was 
affected,  and  two  or  three  days  afterwards  the  upper  extremities. 
In  eight  days  she  could  not  move  any  of  her  limbs.  In  seven 
months  she  was  sufficiently  recovered  to  walk  without  assistance. 

Eosenheim  gives  a  very  full  and  complete  account  of  a  man, 
aged  thirty-five,  who  died  in  seventeen  days  of  an  ascending 
paralysis  with  signs  of  implication  of  the  vagi.  The  illness  had 
been  preceded  by  an  attack  of  intestinal  catarrh  for  which  he  had 
received  hospital  treatment  four  months  before.  The  fatal  illness 
began  with  the  feeling  of  the  legs  "  having  gone  to  sleep."  In  a 
week  there  was  absolute  loss  of  power,  and  much  loss  of  sensi- 
bility in  the  legs,  and  considerable  weakness  of  the  upper  ex- 
tremities. The  temperature  always  remained  normal  and  there 
were  no  other  prominent  symptoms.  At  the  autopsy,  brain,  cord 
and  nerve  roots  were  found  perfectly  normal.  The  most  marked 
changes  were  found  in  the  large  nerve  trunks,  such  as  the  sciatic, 
the  cords  of  the  brachial  plexus,  and  the  vagus,  and  consisted  of 
hgemorrhages  visible  to  the  unaided  eye,  and  some  of  them  as 
much  as  one-and-a-half  ctms.  in  length.  Only  a  few  fresh  osmic 
acid  preparations  were  examined,  and  in  them  the  nerve  fibres 
were  healthy.  In  the  sections  made  after  hardening  in  Miiller's 
fluid,  only  very  indefinite  changes  were  found  beyond  the  hsemorr- 
hages  before  mentioned,  and  a  considerable  accumulation  of  cells 
surrounding  the  blood  vessels.  The  small  intermuscular  nerve 
fibres  were  unaltered.  These  appearances  together  with  the 
clinical  aspects  of  the  case  seemed  to  Dr.  Eosenheim  to  warrant 
him  in  regarding  it  as  one  of  "  acute  infectious  multiple  neuritis." 

Professor  Eichhorst  has  described  a  case  of  alcoholic  neuritis 
under  the  title  of  neuritis  fascians  {fasciare=-to  enclose  or  tie  in 
bundles),  on  account  of  the  following  peculiarities.  The  neuritis 
was  solely  of  the  usual  parenchymatous  type  in  the  smaller  nerve 
trunks,  but  in  the  smallest  intermuscular  nerves  there  was  ex- 
tensive interstitial  neuritis ;  this  took  the  unusual  form  of  a  con- 
nective tissue  growth  from  the  neurilemma  enclosing  some  of  the 
neighbouring  muscular  fibres,  which  consequently  atrophied  from 
pressure.  Similar  appearances  have  been  described  by  Frilnkel 
and  by  Eisenlohr  in  the  striped  muscles  in  phthisis,  and  in  the 
essential  paralysis  of  children.  Professor  Eichhorst  does  not 
therefore  suggest  that  neuritis  fascians  is  peculiar  to  alcoholic 
paralysis,  or  that  it  will  be  found  in  every  case  of  the  latter. 


ON  THE  ABSENCE  OF  THE  COEPUS  CALLOSUM 
IN  THE  HUMAN  BEAIN,  WITH  THE  DE- 
SCEIPTION   OF   A  NEW   CASE. 

BY   ALEXANDEE   BRUCE,    M.D. 
(Beprlnted  from  the  Proceedings  of  the  Royal  Society  of  Edlnhuryli.) 

Cases  of  absence  or  defect  of  the  corpus  callosum  are  of 
interest,  not  only  because  of  their  great  rarity,  but  because  of  the 
light  which  they  throw  on  the  distribution  and  functions  of  this 
commissure,  and  on  the  development  of  the  mesial  aspects  of  the 
cerebral  hemispheres. 

Author's  Case. — The  case  here  recorded  came  under  my 
notice  accidentally  while  examining  the  brain  of  a  man  who  had 
died  of  pneumonia  in  the  Edinburgh  Eoyal  Infirmary  in  October, 
1886.  During  the  short  period  of  his  stay  in  hospital,  Dr,  Sillars 
the  resident  physician  noted  nothing  peculiar  in  his  manner  or 
mental  condition.  His  sister  w4iom  I  saw  after  his  death,  gave 
me  the  following  account  of  him  :  — As  a  boy  at  school  he  was 
generally  backward.  He  could  read,  was  good  at  mental  arith- 
metic, but  never  learned  to  Vv'rite  much  more  than  to  be  able  to 
sign  his  name.  He  was  always  somewhat  "dour"  (obstinate) 
and  eccentric,  but  in  no  way  vicious  or  revengeful.  He  was 
fond  of  music  ;  always  took  an  interest  in  what  was  going  on 
around  him.  He  was  for  thirteen  years  in  the  employment  of 
one  firm,  where  he  earned  a  pound  a  week  as  light  porter.  On 
applying  to  the  manager  of  this  firm,  I  learned  that  he  was  con- 
sidered "  queer,"  though  no  one  could  say  in  exactly  what  way, 
but  that  he  discharged  his  duties  satisfactorily.  Some  time 
before  his  fatal  illness  he  became  careless  and  untidy  in  his  habits, 
and  indulged  very  freely  in  alcohol. 

On  removing  the  brain  my  attention  was  first  directed  to  the 
absence  of  the  corpus  callosum.  On  separating  the  hemispheres, 
the  frontal  lobes  of  which  were  loosely  united  by  the  lepto- 
meninges,  it  was  seen  that  this  commissure  was  completely 
absent,  as  was  also  the  psalterium  of  the  fornix.     Covering  the 
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third  ventricle  and  the  sides  of  the  optic  thalami  was  a  thin  mem- 
brane (evidently  the  velmn  interpositum),  extending  from  the 
lamina  terminalis  in  front  backwards  over  the  thalami,  and  having 
in  the  middle  line  two  long  antero-posterior  veins.  This  structure 
had  extended  into  the  lateral  ventricles,  and  was  fringed  by  the 
choroid  plexus  in  the  usual  way.  It  was  loosely  connected  with 
the  falx,  but  the  adhesions  were  torn  in  removing  the  latter.  The 
two  hemispheres  were  separted  by  a  mesial  incision  and  placed  in 
Miiller's  fluid  ;  the  left  reserved  for  transverse  vertical,  the  right 
for  transverse  longitudinal  sections.  Nothing  abnormal  was 
noted  about  the  size  or  conformation  of  the  cranium,  but  unfortu- 
tunately  no  careful  examination  of  this  was  made.  The  brain 
was  not  weighed,  but  its  size  seemed  fairly  normal.  It  was  richly 
convoluted,  but  there  was  a  remarkable  anomaly  in  the  formation 
of  the  various  lobes  (see  figs.  1  and  2 — drawings  natm-al  size  of 
inner  and  outer  surface  of  right  hemisphere). 

The  outer  surface  of  the  cerebrum  presented  the  following 
abnormalities : — (a)  The  frontal  lobe  is  reduced  in  size,  while  the 
occipital  and  to  a  less  degree  the  temporal  are  increased.  The 
length  of  the  convex  margin  of  the  great  longitudinal  fissure 
between  the  extreme  point  of  the  occipital  and  frontal  lobes  is 
11|  inches  ;  the  distance  between  the  tip  of  the  frontal  lobe  and 
the  superior  extremity  of  the  fissure  of  Eolando  (f.r.)  is  3f  inches ; 
that  between  the  fissure  of  Rolando  and  the  parieto-occipital  (j).o) 
fissure  is  4  inches  ;  and  that  between  the  parieto-occipital  fissure 
and  the  tip  of  the  occipital  lobe  is  3|-  inches,  (b)  Both  limbs  of 
the  fissure  of  Sylvius  (f.s.)  are  normal,  but  the  fissure  of  Eolando 
(f.r.),  instead  of  having  the  normal  direction  downwards  and  for- 
wards, passes  downwards  and  slightly  backwards.  It  also  reaches 
the  median  surface  of  the  hemisphere,  where  it  extends  as  a  deep 
fissure  as  far  as  the  free  margin  of  the  grey  matter  of  the  gyrus 
fornicatus. 

In  the  frontal  lobe  the  sulci  are  all  present,  but  the  convolu- 
tions, especially  the  lower,  are  abnormally  small.  The  praecentral 
sulcus  (jjr.c)  and  ascending  frontal  convolution  (a.f.)  are  normal. 

The  postcentral  sulcus  (jJo.c)  extends  from  ^  inch  above  the 
horizontal  limb  of  the  fissure  of  Sylvius  to  within  1  inch  of  the 
middle  line.  It  is  not  directly  continuous  with  the  intra-parietal 
sulcus  {i.j}.)  which  is  unusually  deep  and  extends  backwards  to 
within  an  inch  of  the  parieto-occipital  fissure.  The  convolutions 
of  the  occipital  lobes  are  unusually  large  and  numerous.  In  the 
temporal  lobe  the  sulci  are  normal,  and  the  convolutions  (^,,  i,,  tj) 
well  developed. 
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On  the  median  surface  (fig.  2)  the  calloso-marginal  fissure 
cannot  be  traced.  The  fissure  of  Eolando  ( .r  .),  as  ah-eady  stated 
extends  as  a  deep  vertical  cleft  almost  to  the  free  edge  of  the  grey 
matter.  The  parieto-oecipital  {p.o)  and  calcarine  (c)  fissures,  both 
of  which  are  well  marked,  do  not  join  each  other,  but  each  passes 
separately  into  the  fissura  hippocampi.  The  parieto-oecipital 
fissure  is  unusually  far  forward  so  that  on  its  mesial  aspect  also 
the  occipital  lobe  is  unusually  large. 

On  this  aspect  of  the  frontal  lobe  are  several  quite  anomalous 
fissures.  Their  distribution  is  very  accurately  represented  in  the 
drawing  (fig.  2).  Si3ecially  noteworthy  are  two  almost  horizontal 
sulci  if.h.)  joining  the  anterior  upper  angle  to  the  triangular  area 
spt.  These  probably  represent  the  anterior  end  of  the  embryonic 
fissura  hippocampi  (fig.  31 ;  cf.  also  figs.  11,  12,  16,  21).  On  the 
parietal  lobe,  between  the  (anomalous)  fissure  of  Eolando  and  the 
j)arieto-occipital  fissure  (po),  are  two  deep  sulci  which  pass  at  a 
distance  of  about  |  inch  from  each  other  from  the  free  lower  mar- 
gin of  the  gyrus  fornicatus  almost  to  the  vertex.  They  lie  near 
the  middle  of  the  lobe  and  diverge  slightly  from  each  other  as 
they  pass  outwards.  In  consequence  of  the  absence  of  the  calloso 
marginal  sulcus,  and  of  the  peculiar  distribution  of  the  other 
fissures,  the  gyrus  fornicatus  is  apparently  gone,  and  the  con- 
volutions on  this  surface  have  a  peculiar  radiated  arrangement 
{cf.  figs.  12,  16,  21,  and  see  Case  X.). 

The  hippocampal  {h)  and  the  uncinate  {u)  gyri  are  normal. 

The  convolutions  on  the  inferior  aspect  followed  the  normal 
type. 

On  the  base  of  the  brain,  the  vessels,  optic  nerves  {o.n.), 
chiasma  (o.c),  and  tracts  were  normal,  as  were  also  the  cor- 
pora albicantia  [cm.)  and  the  peduncles. 

On  the  mesial  aspect  the  following  structures  were  present 
and  normal  (see  fig.  2) : — (1)  the  anterior  («.c),  middle  (m.c.),  and 
posterior  commissures  (l^-c.) ;  (2)  the  optic  thalamus  and  infundi- 
bulum  ;  (3)  the  lamina  terminalis  (l.t.). 

The  corpus  callosum  was  entirely  absent.  The  septum 
lucidum  and  fornix  were  apparently  absent ;  but,  placed  more 
laterally  than  these  structures,  and  overhung  by  the  grey  matter 
of  the  cortex,  a  triangular  area  of  white  matter  (which  has  the 
size  represented  in  the  drawing — sjyt.  fig.  2)  lay  between  the 
anterior  commissure  below,  the  free  edge  of  the  grey  matter  (of 
the  gyrus  fornicatus  ?)  in  front  and  above,  and  the  tela  choroidea 
(not  shown)  and  optic  thalamus  behind  and  below.  This  area 
lias   several  shallow   longitudinal   grooves.      Its  lower   rounded 
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margin  is  formed  by  a  structm-e  which  is  undoubtedly  the  fornix 
(ascending  hmb).  This  triangular  area  is  ahnost  certainly  the 
septum  lucidum  (see  below). 

Transverse  vertical  section  of  left  hemisphere  (fig.  3)  made 
immediately  anterior  to  the  triangular  area  of  white  matter  (npt. 
fig.  2),  and  through  the  anterior  cornu  of  the  lateral  ventricle. 
c.n,  caudate  nucleus ;  l.n,  lenticular  nucleus ;  i.c,  internal  capsule 
{of  quite  normal  size  and  appearance)  ;  c.r,  fibres  of  corona 
radiata  curving  from  internal  capsule  upwards  and  mostly  in- 
wards towards  grey  matter  of  convolutions,  almost  no  fibres 
traceable  into  the  dark  area  spt ;  spt,  a  dark  area  of  fibres 
having  mostly  antero-posterior  direction  regarded  as  a  forward 
continuation  of  fibres  of  spt.  (fig.  2),  and  as  belonging  to  septum 
lucidum;  Z.u,  anterior  cornu  of  lateral  ventricle;  /,  between  Z.y 
and  spt,  white  fibres  running  upwards  and  outwards,  and  then 
entering  tract  spt.,  and  possibly  belonging  to  fornix  system  (a 
similar  strand  seen  in  brain  of  kangaroo — Beevor)  :  c.c,  external 
capsule ;  cl,  claustrum ;  f.s,  fissiu-e  of  Sylvius. 

Fig.  4.  Transverse  section  at  level  of  anterior  commissm-e. 
a.c,  anterior  commissure  (of  normal  size) ;  /,  fornix  ascending 
limb  (relation  to  spt.  should  be  noted) ;  spt,  an  area  of  white 
fibres — mostly  having  a  longitudinal  direction — a  few  strands 
crossing  it  transversely  cannot  (microscopically)  be  traced 
further  than  a  dense  network  at  its  outer  edge ;  c.s,  a  shallow 
fissure  between  spt.  and  gyrus  fornicatus  ({/./.),  regarded  as  re- 
presenting the  callosal  sulcus;  i.c,  internal  capsule  —  careful 
examination  shows  to  be  quite  normal  size;  c.r,  coronal  radiata 
— passing  upwards  and  inwards.  Many  fibres  traced  into  (f/./.), 
gyrus  fornicatus.  A  few  seemed  to  enter  the  network  outside 
area  spt. 

Fig.  5.  Transverse  section,  made  at  posterior  limit  of  the 
ti'iangular  area  spt.  (fig.  2),  and  about  the  middle  of  optic 
thalamus  ;  r.b,  an  oval  area  of  white  fibres,  mostly  running  longi- 
tudinally, several  strands  run  transversely  into  the  irregular 
network  on  its  outer  margin ;  this  network  passes  round  lateral 
ventricle  within  the  internal  capsule  and  may  be  connected 
with  {c.n.)  caudate  nucleus ;  the  strand  r.b.  is  evidently  the 
backward  prolongation  of  strand  spt. ;  /.  fornix — of  normal  size, 
but  very  lateral  in  position,  intimately  connected  with  the  strand 
r.b.;  (/./,  gyrus  fornicatus;  c.s,  callosal  (?)  sulcus— between  (/./. 
andr.&;  i.c,  internal  capsule — again  normal  in  size;  c.r,  corona 
radiata — many  fibres  again  traced  over  the  area  r.b.  into  g}'rus 
fornicatus,  as  well  as  into  other  convolutions  at  vertex;  o.t,  optic 
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thalamus ;  c.c,  external  capsule ;  cl,  claustrum ;  /,  island  of 
Eeil;  t,  temporal  lobe;  /.s,  fissure  of  Sylvius  ;  o,  optic  tract. 

Fig.  6.  Transverse  section  through  pulvinar  of  optic  thalamus; 
r.h.,  backward  continuation  of  area  r.h.  (fig.  5),  some  of  its  fibres 
traced  outwards  for  a  short  distance  (see  the  dark  shaded  part) 
along  upper  wall  of  lateral  ventricle  ;  /.,  fornix,  body,  in  intimate 
relation  to  area  r.h.  ;  /.,  fimbria  of  fornix,  in  intimate  relation  to 
(cj.d.)  fascia  dentata,  and  (camm.)  cornu  ammonis. 

Fig.  7.  I.V.,  posterior  cornu  of  lateral  ventricle,  much  dilated; 
o.r.,  optic  radiation  of  Gratiolet  (c/.  figs.  20  and  25) ;  t.,  a  thin 
band  of  fibres,  between  optic  radiation  of  Gratiolet  and  epen- 
dyma  of  ventricle.  Note  the  absence  of  all  callosal  fibres.  This 
tract  has  been  very  carefully  drawn  from  both  naked  eye  and 
microscopic  sections,     i.l.f.,  inferior  longitudinal  fasciculus. 

Fig.  8.  Transverse  longitudinal  section  of  right  hemisphere 
above  the  level  of  the  lateral  ventricle.  Shows  the  remarkable 
shortness  of  the  frontal  lobe  ;  f.r.,  fissure  of  Eolando  ;  f.r.x,  the 
abnormal  Eolando  (fig.  2)  on  the  mesial  aspect  of  the  hemisphere. 
The  crow^ded  grouping  of  convolutions  at  the  bottom  of  the 
fissure  should  be  noted.  This  probably  explains  the  shortness 
of  the  frontal  lobe,  the  gyri,  which  should  normally  have  been  on 
the  mesial  surface,  and  extended  round  the  tip  of  the  lobe,  being 
compressed  into  this  position.  In  the  absence  of  evidence  of 
constriction  by  any  malformation  of  the  falx  or  membranes,  it  is 
probably  a  result  of  repression  of  the  forward  growth  of  the 
hemisphere  during  its  development. 

Fig.  9.  Transverse  longitudinal  section  of  same  hemisphere 
above  the  level  of  the  optic  thalamus  (seen  from  below%  to  shov/ 
the  arched  form  of  the  structures  S2)t.  and  r.b.).    f,  fornix. 

Fig.  10.  Similar  section  slightly  lower  than  the  fig.  9  (from 
above).  Letters  as  in  preceding  sections.  Note  S2)t.  as  a  broad 
strand  of  white  fibres  lying  internal  to  the  anterior  horn  of  the 
ventricle  (represented  by  a  black  line).  Its  fibres  pass  from 
below,  backwards  and  upwards,  and  enter  r.b.  (fig.  9).  Note 
that  in  fig.  9  r.b.  is  arched,  and  has  the  fornix  along  its  inferior 
surface,  o.r.,  optic  radiation  of  Gratiolet ;  t.,  th  narrow  strand 
(drawn  exactly  of  natural  size)  internal  to  o.r.,  and  representing 
the  tapetum,  which  remains  when  the  forceps  major  is  removed 
(note  absence  of  all  callosal  fibres).  The  disproportion  in  size 
between  the  structures  marked  t.  and  S2)t.  is  to  be  noted  (see 
cases  of  Onufrowicz  and  Kaufmann).  In  fig.  10  the  apparently 
normal  relation  of  fimbria  of  fornix  (f.x.),  fascia  dentata  (f.d.), 
and  cornu  ammonis  (c.  am7n)  is  to  be  noted.     In  the  section  from 
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^vbich  fig.  9  was  drawn  the  mass  of  the  fibres  of  r.h.  passed  into 
the  white  investment  of  the  cornu  ammonis. 

Apart  from  the  absence  of  the  great  transverse  commissure 
the  points  of  special  interest  in  the  above  case  are  the  deformity 
of  the  frontal  lobe,  the  peculiar  radiated  arrangement  of  the  con- 
volutions on  the  median  aspect  of  the  hemisphere,  the  value  of  the 
structures  spt.  and  r.h.,  the  relation  of  the  callosal  fibres  to  the 
internal  capsule  (with  reference  to  Hamilton's  recently  expressed 
views),  and  finally  the  light  thrown  on  the  ordinarily  accepted 
opinions  with  regard  to  the  functions  of  the  corpus  callosum. 

With  a  view  to  their  elucidation  I  have  abstracted  the 
accounts  of  all  the  recorded  cases  available  to  me.  The  most  im- 
portant papers  are  in  the  Archiv  filr  FsycJiiatrie,  vol.  i.  (Sander), 
vol.  xviii.  (Onufrowicz  and  Kaufmann),  and  in  the  Glasgoiu 
Medical  Journal,  1875  (Knox).  It  is  much  to  be  regretted  that 
the  accounts  are  in  most  cases  extremely  meagre  and  evidently 
frequently  inaccurate. 

1.  Cerebrum  Divided  into  Two  Hcmisi^lwres,  hut  Corpus  Callosum 
completely  absent. 

I.  Eeil,  Arch.  f.  Physiologie,  xi.,  1812,  p.  341,  quoted  by 
Sander,  Arch.f.  Psychiatric,  vol.  i.  p.  135. — Woman,  aged  thirty; 
stupid,  could  go  messages  ;  otherwise  healthy  ;  died  suddenly 
from  an  apoplectic  seizure.  Ventricles  moderately  distended  with 
fluid.  Corpus  callosum  completely  absent.  Hemispheres  held 
together  only  by  anterior  commissure,  optic  chiasma,  isthmus  of 
crura  cerebri,  and  corpora  quadrigemina.  Inner  surfaces  of 
anterior  lobes  of  hemispheres  completely  separated,  parts  of  them 
in  which  the  beak  and  knee  of  the  corpus  callosum  should  have 
been  inserted  covered  with  convolutions.  Fornix  arose  from 
thalamus,  formed  corpora  mammillaria,  ascended  behind  anterior 
commissure,  coalesced  on  both  sides  with  that  part  of  the  roof  of 
the  cerebral  ventricles  which  runs  just  under  the  longitudinal  con- 
volutions, and  formed  witli  it  a  rounded  edge.  It  ended  in  a 
normal  manner  posteriorly. 

II.  Ward,  London  Medical  Gazette,  March  27,  1846;  see 
Knox,  Glasgoiu  Medical  Journal,  April,  1875. — An  illegitimate 
child,  died  at  eleven  months  ;  could  see  and  hear ;  gave  no  indica- 
tion of  intelligence ;  cried  like  a  puppy.  Skull  twice  normal 
thickness.  No  trace  of  corpus  callosum,  anterior,  middle,  or 
posterior  commissures  (of  fornix  and  septum  lucidum,  no  note). 
IVontal  lobes  llattencd. 


^late  II. 


I 


Brain 


Plate 


ACAH  &CUHMtMC,LlTM    tOIN* 


Brain  " 


Plate 


/•     s.p.t 


Fi"  4. 


W!!.A'-«S  ii;u«MHi0.l.lTn    ( ■; 


Brain 


Plate  IV.  , 


Fi-.  (1 


Brain 


Plate  V. 


X 


k 


'       \ 


^ 


/ 

r 


f 


t^^ 


T        =iH 


.  1 


/ 


Brain  " 


Plate  VI 


60 


Brain 


Plate  VII 


Plate  VII 


Fi<'.  11a. 


(  Kiwx. ) 


bellurn 


(Paget.) 


h.      (  Oiivfrnw  lez  ) 


Brain  ''' 


Plate   IX. 


V, 


Fi-  18. 


"^         -^i^, 


■^':     V-^ 


Fiji.  19. 


Fi-.  20. 


"/.  Imuj.fasc. 


Fi2.  22. 


aof. . 


N 


Fig.  23. 


X^ 


Fig.  24.. 


o.t. — -^ 


\ 


Fi-.  25. 


Brain  " 


Plate  X. 


Fig.  26.    (Hadlkh.) 


-Ventricle. 


Fig.  27.   (Hadllrh.) 


Ventricle. 


FiLf.  28.  (THrmr.) 


Fi<'.  28a.   r  IJ'i'?''- ) 


Brain  " 


Plate  XI. 


cur.  rad. 


Corp.  callos.  atrophied 


mt.  caps. 


Avi 


^ 


Fi«.  7. 


l.v. 


y- 


Brain  " 


Plate  XII 


opt.  thai,  fornix, 
peduncles 
EiuLryo  3J  months  ( Mihalhrdcz.) 


Fig.  31. 


Fm.  32. 


Embryo  4J  months.   ( Mihxilkovicz. ) 


■plex.  char. 


Fig.  33. 


Transverse  Section  of  eml)ryo  rabbit.  ( Miliidkovii:-:. ) 


CEITICAL   DIGESTS.  177 

III.  Aertzliche  Berichte  der  Wiener  Irrenanstalt  filr  1853, 
Wien,  1858,  p.  189;  see  Sander,  loc.  cit.,  p.  135. — Male,  twenty- 
five  years,  since  twenty  epileptic  owing  to  fright ;  ultimately 
imbecile.  Corpus  callosum  entirely  absent.  Lateral  ventricles, 
especially  in  posterior  horns,  much  dilated.  Fornix  seems  to  have 
been  normal  (no  note  about  commissure  of  the  body).  Anterior 
commissure  was  "  ein  diinner  beiderseits  abgerundeter,  sich  in 
ein  gegeniiber-stehenden  Stumpf  endigender  Balken."  Nothing 
said  about  commissura  mollis. 

IV.  Foerg,  die  Bedeutung  des  Balkens  im  menscJilichen  Geliirn, 
Miinchen,  1855;  Sander,  loc.  cit.,  p.  135. — Girl,  aged  seventeen; 
extremely  idiotic,  muscular  development  very  feeble.  Corpus 
callosum  absent.  Psalterium  of  fornix  absent,  fornix  otherwise 
normal.  Fibres  of  cingulum  (Zwinge)  on  both  sides  united  Vv^ith 
fornix.  Presence  of  anterior  commissure  doubtful;  middle  com- 
missure absent.     Lateral  ventricles  dilated. 

V.  Poterin-Dumontel,  Gaz.  Med.  de  Paris,  No.  2,  1863,  pp. 
36-38;  see  Sander,  loc.  cit.,  p.  135. — Man  of  seventy-two  years. 
During  the  twenty-five  years  that  he  was  under  observation  he  had 
three  or  four  apparently  slight  epileptic  attacks  (eblouissements 
passageres  avec  paleur  de  la  face  et  resolution  momentanee  des 
membres).  Very  weak-minded,  but  could  answer  simple  questions 
correctly,  and  could  go  messages.  Could  read  and  write.  Moderate 
oedema  of  lepto-meninges.  No  trace  of  corpus  callosum.  Lateral 
ventricles  greatly  dilated  (this  attributed  to  absence  of  corpus 
callosum).  Commissure  anterior  and  mollis  present,  also  the 
fornix  (its  psalterium  absent).  Brain  weighed  1,078  grammes. 
Two  hemispheres  were  slightly  asymmetrical. 

VI.  Huppert,  ArcJiiv  f.  Heilhunde,  1871,  heft.  3,  p.  243,  quoted 
by  Knox. — An  epileptic  idiot,  age  twenty-seven.  Brain  weighed 
1,270  grammes.  Dura  adherent  to  calvarium,  which  was  symme- 
trical. Pia  thickened,  adherent  to  cortex.  On  removing  falx  500 
grammes  of  fluid  escaped  from  the  lateral  and  third  ventricles, 
which  were  found  greatly  dilated.  Corpus  callosum  and  its 
radiating  fibres  absent.  Third  ventricle  covered  by  a  thin 
membrane.  Septum  lucidum  apparently  absent  (perhaps  some 
trace  left  in  a  lateral  band  of  white  matter).  Fornix  (anterior 
and  posterior  pillars)  present  (body  and  commissure  absent). 
Other  commissures  present,  the  middle  enlarged.  Mental  con- 
dition, entire  absence  of  attention,  memory,  or  judgment.  Began 
at  age  of  four  to  walk  and  to  speak  indistinctly.  Never  could 
read  or  write. 

VII.  Malinverni,  Giornal.  del.  B.  Acad,  di  Torino,  1874 ;  also 
VOL.   XII.  12 
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Gazette  Med.  cle  Paris,  January  16,  1875 ;  see  Knox,  I.e. — Soldier, 
aged  forty  ;  of  ordinary  intelligence,  but  with  a  slight  tendency 
to  melancholia  and  taciturnity,  and  untidiness  in  his  habits. 
Brain  shows  absence  of  corpus  callosum,  septum  lucidum  and 
gyrus  lornicatus.  (The  latter  two  statements  must  be  received 
with  caution.) 

VIII.  Knox,  Glasgoiv  Med.  Jour.,  April  1,  1875,  p.  227.— 
Female,  aged  forty ;  extremely  idiotic,  muscular  system  well 
developed.  (For  further  details  see  original  article.)  Head  of 
normal  size,  forehead  low,  occiput  flat,  brain  36|  ounces ;  hemi- 
spheres nearly  symmetrical.  Posterior  horns  of  ventricles  dilated, 
ependyma  thickened  (fig.  12).  "  The  corpus  callosum  appeared 
to  be  wholly  awauting,  or  only  represented  by  a  very  slight  ridge 
(r&),  which  anteriorly  was  scarcely  perceptible,  but  posteriorly 
was  about  one-tenth  of  an  inch  in  depth.  It  began  in  front  above 
the  lamina  cinerea  and  passed  upwards  and  backwards  attached 
to  the  side  of  the  general  cavity  of  the  ventricle,  forming  the 
upper  border  of  a  layer  of  white  matter,  the  lower  border  of  which 
was  part  of  the  fornix.  About  half-way  back  it  became  separated 
from  the  fornix,  and  at  last  ran  into  the  anterior  and  lower 
part  of  the  hippocampal  convolution.  The  lamina  cinerea  was 
divided  superiorly  so  as  to  appear  like  a  small  ridge  running  up 
in  front  of  the  anterior  commissure.  The  fornix  (/)  was  com- 
pletely divided  in  the  middle  line.  Its  anterior  pillars  could  be 
traced  to  the  corpora  albicantia.  Each  lateral  half  ran  upwards 
and  backwards  as  a  sharp  well-defined  border  and  might  be 
traced  into  the  descending  cornu  of  the  lateral  ventricle  where  it 
ended  in  the  usual  manner.  Extending  between  the  anterior  part 
of  fornix  and  ridge  described  above  as  corpus  callosum,  was  a 
lamina  of  white  matter  {spt)  of  considerable  thickness,  apparently 
having  no  attachment  to  corpus  striatum,  but  bounding  on  the 
inside  the  entrance  to  the  anterior  horn.  This  was  taken  to 
represent  one-half  of  the  septum  lucidum,  carried  away  from  the 
middle  line  by  the  divided  fornix  and  corpus  callosum.  The  fifth 
ventricle  was  thus  opened  up,  and  communicated  (?)  with  the 
general  ventricular  cavity.  Into  this  opened  fifth  ventricle  the 
convolutions  immediately  above,  and  which  formed  part  of  the 
lateral  ventricles,  dipped  down.  The  anterior  and  posterior 
commissures  of  the  third  ventricle  were  present  and  well  marked." 
On  the  median  aspect  of  the  hemisphere  the  gyrus  fornicatus 
absent,  only  the  posterior  part  of  the  calloso-marginal  sulcus  {cm) 
between  the  cuneus  and  pra^cuneus  present.  The  parieto-occipital 
ip.o)  and  calcarine  (c)  fissures  did  not  meet,  but  reached  indepen- 
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•tlently  the  margin  of  the  ventricle.  This  anomaly  is  ascribed  to 
the  absence  of  the  gyrus  fornicatus.  (For  convolutions  and  sulci 
on  outer  surface,  see  original.  They  presented  slight  abnormali- 
ties). 

IX.  Eichler,  Arch.  f.  Psychiatric,  vol.  viii.  pt.  2, 1878,  p.  355. — 
Labourer,  forty-three,  married  ;  father  of  well-developed  child ; 
died  of  gangrene  of  scrotum.  No  mental  peculiarity  ;  a  diligent, 
capable  workman;  good  husband  in  every  respect;  sober,  quiet, 
well  behaved ;  could  read  and  write.  Cerebral  hemispheres 
asymmetrical.  Brain  otherwise  well  developed,  richly  but 
irregularly  convoluted.  Gyrus  fornicatus  absent,  or  indistinguish- 
able. Calloso-marginal,  parieto-occipital,  and  calcarine  fissures 
indistinguishable.  No  corpus  callosum ;  in  its  place  a  thin  trans- 
parent membrane  with  some  vessels  on  its  upper  surface  (the 
tela  choroidea  superior  ?).  This  was  probably  adherent  to  falx, 
and  ruptured  on  removal  of  the  latter.  Of  the  commissures,  the 
anterior  (a)  was  present  and  enlarged  ;  the  posterior  present,  of 
normal  size ;  the  middle  absent.  Fornix  present,  its  psalterium 
absent ;  septum  lucidum  (spt)  probably  present,  as  Eichler's 
figures  11  and  11a  represent  two  laminae  in  the  position  of  the 
triangular  area  (sjJt)  in  my  case.  Lateral  ventricles  dilated  in 
their  posterior  horns  (because  corpus  callosum  absent.)  Lepto- 
meninges  normal.  On  the  medial  surface  the  pia  continued 
downwards  to  the  margin  of  the  fornix ;  the  choroid  plexus 
normal ;  the  proper  covering  of  the  third  ventricle  absent,  pro- 
bably torn  in  removing  the  falx  of  the  dura.  Lamina  terminalis 
present. 

X.  Urquhart, -Brawi,  Oct.  1880. — Female,  idiot,  with  deficiency 
of  co-ordinating  power  over  muscles.  Attention,  imitation,  idea- 
tion, the  moral  sense  feebly  developed.  Calvarium  thin,  ex- 
tremely irregular  in  shape,  shortened  antero-posteriorly,  nearly 
circular.  Eight  side  of  skull  flattened  posteriorly,  bulged  slightly 
anteriorly,  so  that  the  hemisphere  of  that  side  was,  as  it  were, 
pushed  forward.  Dura  mater  non-adherent.  Cerebral  hemi- 
sphere small.  Convolutions  small  and  simple,  especially  in  the 
frontal  and  occipital  lobes.  Corpus  callosum  represented  by 
a  rudimentary  ridge  on  each  hemisphere.  (From  a  drawing  of 
the  brain  kindly  sent  me  by  Dr.  Urquhart,  I  take  this  to  closely 
resemble  the  ridge  at  the  upper  part  of  the  white  septum  lucidum 
in  my  own  case.)  Gyrus  fornicatus  absent,  numerous  radiating 
convolutions  taking  its  j)lace.  Fornix  and  septum  lucidum  absent. 
A  thin  pellucid  extension  of  pia  mater  seemed  to  connect  the 
hemispheres. 
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XI.  Anton,  Zeitschriftf.  Heilhunde,  vii.  Bd.  i.  pp.  53-64,  1886 
(fig.  13). — Foetus,  female.  Born  at  seventh  month  ;  hved  six  hoiu'S. 
Skull  normal  in  size  and  configuration.  Falx  major  normal. 
Lepto-meninges  not  thickened.  Both  hemispheres  nearly  sym- 
metrical. Poorly  convoluted.  Corpus  callosum  and  psalterium 
of  fornix  quite  absent.  Anterior  commissure  also  absent.  Only 
trace  of  septum  lucidum  {siA)  present.  Fornix  system  (/)  well 
developed ;  the  lepto-meninges  came  into  direct  contact  with  it. 
Middle  commissure  of  normal  size.  Gyrus  fornicatus  (</./.)  small. 
Calloso-marginal  sulcus  {cm.)  only  present  in  its  posterior  ver- 
tical part.  Nervus  lancisi  {n.l.)  fused  with  the  fornix,  and  passes 
into  the  fascia  dentata  {f-d.).  Parieto-occipital  (jJ.o.)  and  cal- 
carine  (/.c.)  fissures  do  not  unite.  The  lateral  ventricles  so 
dilated  that  Anton  considers  hydrocephalus  to  be  the  cause  of  the 
condition,  and  to  have  acted  before  the  fourth  month. 

XII.  Onufrowdcz,  Arch.  /.  Psychiatrie,  xviii.,  1887,  p.  306, 
figs.  16,  17,  18,  19,  20.— Male,  aged  thirty-five.  Died  of  pneu- 
monia ;  extremely  idiotic.  (The  very  full  description  in  the 
original  article  should  be  read.)  Brain  very  small;  convolutions 
on  median  surface  show  the  apparent  absence  of  the  gyrus  for- 
nicatus (fig.  16,  g.f.) ;  the  calloso-marginal  fissure  (cm.)  present 
only  in  its  posterior  part ;  parieto-occipital  (j^-o.)  and  calcarine 
(c)  fissures  do  not  meet ;  gyrus  hippocampi  (li)  and  gyrus  un- 
cinatus  (u)  well  developed.  (There  are  other  abnormalities  not 
of  special  interest  here.)  Corpus  callosum  absent ;  in  its  place  a 
thin  membrane  (l.t.),  which  must  be  considered  as  the  represen- 
tative of  the  lamina  terminalis  (the  tela  choroidea  superior). 
Psalterium  of  fornix  absent ;  fornix  (/)  and  septum  lucidum  (sjji) 
displaced  laterally.  Anterior  commissure  (a.c.)  present ;  middle 
absent;  posterior  cornu  of  latter  ventricle  {I. v.)  dilated.  On 
transverse  sections  a  structure  (see  figs.  17,  18,  19,  20,  aof) 
similar  to  that  marked  S2)t  and  rh  in  my  case,  and  lying  between 
grey  matter  and  fornix,  and  considered  to  pass  backwards  into 
tapctum  {t,  fig.  20).  Onufrowicz  considers  this  strand  the  fronto- 
occipital  association  bundle,  rendered  prominent  owing  to  the 
absence  of  the  corpus  callosum. 

XIII.  Kaufmann,  ArcJi.f.  Fsych.,  xviii.  and  xix.  p.  709,  figs. 
21,  22,  23,  24,  25. — Female,  twenty-four.  After  an  accident  at 
four  years  of  ago,  her  mental  development  was  retarded  and  her 
general  health  impaired.  When  in  hospital  she  showed  feeble 
mental  capacity  witliout  any  very  marked  psychical  change.  Died 
of  chronic  parenchymatous  nephritis.  Skull  symmetrical ;  dura 
mater   normal ;  pia   mater   oedematous,  and  slightl>"   thickened. 
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Two  frontal  lobes  with  included  dura  and  pia  united  together. 
Corpus  callosuni  absent ;  in  its  place  a  thin  fold  of  pia  mater 
continuous  in  front  with  that  lying  between  the  two  frontal  lobes. 
Commissura  media  absent ;  commissura  anterior  and  fornix  (/) 
present;  choroid  plexus  and  lateral  ventricle  present.  The  fornix 
runs  along  the  inferior  margin  of  a  strand  of  white  fibres  {aof), 
running  mostly  in  an  antero-posterior  direction.  This  is  con- 
sidered as  the  association  system  of  frontal  and  occipital  lobes, 
(the  superior  longitudinal  fasciculus  of  Burdach),  which  has  be- 
come prominent  owing  to  the  absence  of  the  corpus  callosum 
(the  view  of  Onufrowicz).  Gyrus  fornicatus  absent  or  rolled 
inwards  towards  the  association  bundle,  but  separated  from  it  hy 
a  deep  fissure.  Calloso-marginal  sulcus  (cm.)  abnormally  far 
forward  (?).  Parieto-occipital  (j^.o.)  and  calcarine  (c)  fissures  do 
not  unite.  A  series  of  transverse  sections  are  figured  (see  figs.  22, 
23,  24,  25),  showing  the  relation  of  the  so-called  occipito  frontal 
association  system  to  the  fornix  and  gyrus  fornicatus,  and  to  the 
tax^etum  of  the  posterior  cornu  of  the  lateral  ventricle.  He 
quotes  from  Wernicke  (Lehrbuch)  to  show  that  this  system 
passes  in  the  substance  of  the  white  fibres  of  the  gyrus  fornicatus 
along  its  whole  length  round  the  splenium  of  the  corpus  callosum 
into  the  gyrus  uncinatus.  Here,  loc.  cit.  p.  231,  he  traces  this 
bundle  outwards  over  the  lateral  ventricle  into  the  tapetum. 
How  it  gets  back  from  there  to  the  gyrus  uncinatus  is  not  very 
easy  to  understand.  The  cause  of  the  lesion  is  supposed  to  be 
early  hydrocephalus. 

XIV.  Christie,  Proceedings  of  Roy.  Med.  Chir.  Soc.,  1868,  ref. 
in  Lancet,  1868,  p.  436. — Male,  aged  twenty ;  idiotic,  and  with- 
out power  of  speech  from  birth.  Brain  weight,  28|  oz.  ;  corpus 
callosum  completely  absent. 

XV.  A.  Virchow,  Berlin,  Gesellschaft  f.  Psychiatrie  und  Ner- 
ven.,  9th  May,  1887,  quoted  by  Kaufmann,  loc.  cit.,  p.  236. — 
Child  died  at  six  weeks  with  convulsions.  Marked  hydi'O- 
■cephalus ;  no  corpus  callosum,  no  anterior  commissure,  no 
septum  lucidum  (no  note  of  fornix).  Many  other  developmental 
defects,  and  changes  of  inflammatory  origin,  such  as  thickening 
of  pia,  and  adhesion  to  brain  substance. 

2.  Primary  Partial  Development  of  Corpus  Callosicm. 

XVI.  Sander,  loc.  cit.,  p.  128  ;  Arcliiv  f.  Psychiatric,  vol.  i.,  p. 
128. — Cretin,  brain  abnormally  small,  corpus  callosum  present, 
but  splenium  reduced  to  \  centimetre,  while  genu  is  ^-  centimetre 
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iu  thickness;  psalterium  of  fornix  present;  fornix,  pes  hippo- 
campi, calcar  avis,  normal ;  posterior  of  cornu  of  ventricle  ab- 
normally wide,  forceps  of  corpus  callosum  quite  absent. 

XVII.  Sander,  loc.  cit.,  p.  299. — Microcephalic  boy,  fiva 
months  old.  Corpus  callosum  present,  but  splenimn  too  thin ; 
forceps  present ;  anterior  commissure  present,  middle  commissure 
absent ;  fornix  present,  small ;  septum  lucidum  normal,  lateral 
ventricle  not  dilated. 

XVIII.  Sander,  loc.  cit.,  p.  303. — Microcej)halic  brain.  Corpus 
callosum  short,  splenium  thin  ;  no  further  examination  allowed. 

XIX.  Paget,  Med.  Cliir.  Trans.,  1846,  p.  55,  fig.  15.— Girl 
twenty-one  ;  mental  condition  fairly  normal ;  showed  merely 
want  of  forethought,  some  fiightiness  of  manner,  but  had  a  good 
memory,  w^as  trusty  and  competent,  and  of  good  character. 
Convolutions  normal,  corpus  callosum  1-4  inch  long,  anterior 
margin  1-9  inch  from  tip  of  frontal  lobe,  posterior  3-7  inches 
from  occipital  lobe  ;  length  1  inch  in  middle  line,  increases  in 
length  as  it  proceeds  outwardly.  Fibres  of  anterior  part  con- 
tinued into  frontal  lobes  fibres  of  middle  part — a  few  fibres  pass 
transversely  from  one  hemisphere  to  another  ;  most  pass  with 
varying  degrees  of  obliquity,  most  of  the  oblique  bands  pass  from 
left  to  right — these  in  the  left  side  being  thicker.  There  is  not, 
in  their  usual  position,  a  trace  of  the  septum  lucidum  or  middle 
part  of  the  fornix.  The  tapetum  present,  psalterium  of  fornix 
absent ;  fornix,  anterior  and  posterior  commissm'C  normal,  middle 
commissure  very  large  (fig.  15) . 

XX.  Jolly,  Zeitsclirift  f.  rationclle  Medicin,  Bd.  xxxvi.,  1869. 
(The  same  case  is  described  by  Nobiling,  Baier.  Acrtz.  In- 
telligenzbl.,  24,  or  Jahresharicht  filr  Medicin,  1859,  p.  153, 
quoted  by  Knox,  loc.  cit.). — Kailway  servant,  died  fifty-eight,  of 
cancer  of  stomach.  Mental  power  normal,  brain  of  normal  size, 
convolutions  of  both'hemispheres  well  developed  ;  corpus  callosum 
length  2-8  cm.  (about  1  inch) ;  knee  is  1-9  cm.  thick ;  the  body 
varied  from  1*1  to  12  cm.  thick  ;  the  posterior  rudiment  of  the 
splenium  0-6  cm. ;  distance  of  knee  from  tip  of  frontal  lobe  4-7 
cm.,  of  posterior  margin  from  tip  of  occipital  lobe  is  8"5  cm. 
Psalterium  of  fornix  absent,  fornix  present  (rudimentary),  ven- 
tricle dilated,  epcndyma  thickened ;  anterior  commissure  ap- 
parently present,  middle  commissure  absent,  cornu  ammonis 
normal.  (It  would  have  been  interesting  to  know  how  far  for- 
wards it  extended,  and  what  was  the  condition  of  the  fascia 
dentata  and  nerve  of  Lancisi.) 

XXI.  Chatto,  London  Med.   Gazette,   i.,    1845.— Child,  year 
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old  :  epileptic  (daily  fits) ;  in  all  its  life  manifested  no  sign  what- 
ever of  recognising  persons  or  objects.  Corpus  callosum  repre- 
sented by  two  thin  strands,  a  few  lines  broad,  uniting  the 
anterior  parts  of  the  hemispheres ;  psalterium  of  fornix  absent, 
septum  lucidum  also  absent  (fornix  itself  presumably  present). 
No  note  of  condition  of  other  commissures.  A  small  hyatid  cyst, 
size  of  hazel-nut,  lying  anterior  to  corpora  quadrigemina,  with 
smaller  ones  adhering  to  it,  containing  gelatinous  fluid  ;  small 
quantity  of  fluid  in  ventricles  ;  brain  firm. 

3.  Cases  of  Absence  of  Anterior  Part  of  the  Gorims  Callosum. 

XXII.— Mitchell  (Henry),  Med.  Chlr.  Trans.,  xxxi.  p.  239, 
fig.  14. — Boy,  fifteen ;  civil  and  well  conducted  ;  slow  in  acquiring 
knowledge  at  school ;  could  read  and  write,  but  in  doing  so  had 
tendency  to  fall  asleep  ;  had  difiiculty  in  learning  his  trade,  but 
was  very  shrewd  in  money  matters  ;  generally  mentally  sluggish. 
Injury  to  head  from  cricket  ball  three  years  before  death  (con- 
fined to  hospital  for  twelve  months).  Brain  and  convolutions  of 
normal  size,  skull  and  dura  normal,  anterior  part  of  body  of  c.c. 
absent  exposing  ventricles,  velum  interpositum  probably  torn 
through,  posterior  i  of  c.c.  present,  measuring  1-^  inch  long,  from 
anterior  border  to  tip  of  frontal  lobe  =  3J  ;  posterior  margin  2 
inches  from  tip  of  jposterior  lobe  ;  at  side  of  cavity  the  corpus 
callosum  persists  as  a  thin  rounded  margin.  The  septa  lucida, 
fifth  ventricle,  and  most  of  the  anterior  pillars  of  the  fornix  were 
absent ;  anterior  commissure  and  small  part  of  the  anterior  pillars 
of  the  fornix,  and  most  of  the  ^aosterior  part  of  the  fornix  were 
present.  The  radiating  fibres  from  all  parts  of  the  corpus  callosum 
seemed  normal.  Query?  Was  this  not  a  case  of  dropsy  of  the 
fifth  ventricle  which  had  caused  destruction  of  the  anterior  part 
of  the  c.c,  the  septa  lucida,  and  the  corresponding  parts  of  the 
fornix?  (fig.  14). 

XXIII.— Langdon  Down,  Med.  Chi.  Trans.,  xliv.  p.  219.— 
Boy,  aged  nine ;  idiotic,  could  not  stand,  or  feed  himself,  or 
speak ;  fond  of  music.  Calvarium  thick,  somewhat  unsymme- 
trical ;  brain  weighed  2  lbs.  8  ozs.  Membrane  normal,  velum 
interpositum  present,  posterior  cornu  of  ventricles  enlarged, 
positive  absence  of  any  septum  lucidum ;  fornix  present — its 
pillars  widely  separated  ;  no  commissure  of  body  ;  anterior  com- 
missure present ;  two  lines  above  it  a  transverse  band  (perhaps 
a  rudiment  of  the  corpus  callosum)  not  more  than  -Jg-  in  thick- 
ness ;  middle  soft  commissure  absent. 
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XXIV.  Langdon  Down,  Med.  Chir.  Trans.,  vol.  xlix.,  1886, 
p.  195. — Male,  forty.  Could  read  easy  words,  learning  to  write  a 
little,  answer  simple  questions,  fond  of  music,  memory  defective, 
fond  of  children,  otherwise  passionate.  Died  of  pleuro-pneumonia. 
Calvarium  unsymmetrical  and  dense,  shelving  anteriorly.  On 
separating  the  two  hemispheres  the  almost  entire  absence  of  the 
corpus  callosmu  was  apparent,  and  the  velmn  interpositum  ex- 
posed to  view.  A  small  cartilaginous-like  band  -^'^  inch  broad 
and  -s^j  inch  thick,  situated  opposite  the  corpora  striata,  was  the 
only  representative  of  the  great  commissure.  The  fornix  was 
represented  by  two  thin  posterior  pillars  ;  the  body  of  the  fornix 
and  its  anterior  pillars  absent.  Eight  optic  thalamus  much 
larger  than  left ;  posterior  cornu  of  lateral  ventricles  was  dis- 
tended with  straw-coloured  sermn ;  pineal  gland  size  of  a  wild 
cherjy  ;    middle  commissure  absent. 

■4.  Cases  loliere  Absence  of  Corpus  Callosum  {or  part  of  it)  probably 
Secondary  (to  Hydrocephalus,  Hydatids,  or  Tumours. 

XXV.  Gausser,  Wiener  Zeitschrift,  xi.,  5th  June,  1845. — 
Epileptic,  twenty-six  ;  central  part  of  anterior  half  of  the  corpus 
callosum,  also  septum  lucidum  and  anterior  and  middle  parts  of 
fornix,  absent.     Dropsy  of  fifth  ventricle. 

XXVI.  Birch-Hirschfeld,  Arch.  f.  Heilhinde,  viii.  p.  481. — 
Man,  forty-one  ;  of  ordinarjuntelligence.  Anterior  half  of  corpus 
callosum  absent;  dropsy  of  third  ventricle  (and  evidently  the 
fifth)  separating  the  two  septa  lucida ;  a  cavity  containing  fluid 
in  the  left  frontal  lobe  communicating  with  the  third  ventricle. 

XXVII.  Foerg,  loc.  cit. ,-p-p.  17-25;  see  Sander,  loc.  cit.,  p.  136. 
— Middle  part  of  corpus  callosum  and  body  of  fornix  absent ; 
otherwise  everything  normal. 

XXVIII.  Solly,  specimen  in  St.  Thomas's  Hospital  Museum. 
— Boy,  sixteen ;  died  seven  days  after  fracture  of  skull.  Mother 
says  "  he  was  never  right  from  his  birth  "  and  supposed  that  his 
weakness  of  intellect  was  due  to  a  difficult  labour.  He  had 
always  difficulty  in  controlling  and  regulating  the  action  of  his 
muscles  so  as  to  maintain  the  erect  position,  and  was  always 
stumbling  and  rolling  about;  he  generally  appeared  drowsy;  he 
was  fond  of  reading  (religious  books  being  his  favourites),  but  was 
unable  to  give  a  clear  account  of  anything  he  had  seen  or  read ; 
childish  in  his  amusements  ;  he  sometimes  tallced  naturally,  but 
was  generally  "boobyfied."  Corpus  callosum  completely  absent. 
A  pale  membranous  bag  protruded  from  left  side,  which  on  being 
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cut  into  ^Yas  found  to  be  a  cyst  2  inches  in  length  and  1  in  breadth, 
containing  a  serous  fluid,  and  Hned  by  a  firm  membrane.  This 
formed  roof  of  lateral  ventricle  on  left  side ;  the  body  and  most  of 
posterior  .pillar  of  fornix  were  absent;  a  portion  of  anterior 
column  present.  On  velum  interpositum  was  a  small  hydatid, 
and  a  considerable  quantity  of  fluid  in  left  and  third  ventricle. 
In  the  right  ventricle  everything  was  normal.  Anterior  connnis- 
sure  probably  present ;  middle  abnormally  thick. 

XXIX.  Meierzejevski,  Bevue  cV Anthropologie,  1876,  No.  17 ; 
see  Onufrowicz,  loc.  cit.,  313. — Corpus  callosum  thin,  anterior 
commissure  absent. 

XXX.  Maclaren,  Ed.  Med.  Jour.,  1879.— Female,  aged  thirty- 
two  ;  imbecile,  epileptic,  deaf  and  dumb.  Pia  mater  adherent 
along  margins  of  longitudinal  fissure  ;  convolutions  thin  ;  white 
matter  reduced ;  ventricles  greatly  dilated ;  septum  lucidum 
absent ;  c.c.  represented  by  two  narrow  belts — one  at  posterior, 
one  at  anterior  extremity.  Body  of  fornix  absent ;  anterior  and 
posterior  pillars  represented.  Anterior,  middle,  and  posterior 
commissures  intact. 

It  is  evident  that  the  majority  of  the  preceding  cases  are  due 
to  a  primary  arrest  of  growth  and  are  only  to  be  properly  inter- 
preted by  the  study  of  the  development  of  the  cerebrum.  We 
learn  from  the  work  more  especially  of  His  and  Mihalkovicz, 
that  the  anterior  cerebral  vesicle,  which  is  primarily  single, 
becomes  at  a  very  early  period  (about  the  eighteenth  day)  con- 
stricted in  the  middle  line  by  the  primitive  falx  cerebri,  a  process 
of  vascular  connective  tissue.  The  two  hemispheres  thus  formed 
grow  up  on  either  side  of  the  falx,  with  their  median  walls  at 
first  plane  and  parallel  to  the  latter  ;  but  during  the  second 
month  there  appear  on  them  two  curved  fissures  almost  concen- 
tric with  the  free  margin  of  the  hemisphere  (fig.  31,  from 
Mihalkovicz).  These  fissures  are  termed  respectively  the  fissura 
hippocampi  (f.li.)  (ammons-farcJie)  and  fissura  choroidea  {adenje- 
flechts-furcha).  They  begin  anterior  to  the  foramen  of  Monro, 
describe  almost  a  semicircle  over  the  corpora  striata,  and  end 
near  the  tip  of  the  temporo-sphenoidal  lobe.  The  superior  fissure 
forms  a  projection  of  the  cerebral  wall  into  the  lateral  ventricle, 
known  as  the  pes  hippocampi  major,  of  which  only  the  posterior 
part,  that  which  projects  into  the  posterior  cornu,  remains  as  a 
permanent  structure.  The  inferior  fissure,  the  fissura  choroidea, 
is  formed  by  the  lateral  outgrowth  from  the  lower  margins  of  the 
falx  cerebri  of  the  tela  choroidea  superior  (velum  interpositum) 
with  its  fringe  of  vessels,  the  choroid  plexus.     (See  fig.  33,  falx. 
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td.clwr.,  and  ijlex.cJwr.)  The  cerebral  wall  covering  this  plexus 
becomes  gradually  reduced  to  the  layer  of  epithelium,  Avhich 
forms  its  investment  in  the  adult.  The  two  fissures  include 
between  them  a  portion  of  the  cortex  (fig.  31,  r.h.  and /asc.  dent.), 
which  from  its  position  and  form  is  termed  the  convolution  of 
the  marginal  arch  (the  randbogen  of  German  authors).  This 
convolution  is  continuous  in  front  with  that  part  of  the  cortex 
{spt)  which  forms  the  septum  lucidum,  and  posteriorly  it  passes 
into  the  gyrus  uncinatus.  Along  with  the  septum  lucidum  it 
becomes  the  seat  of  the  following  series  of  important  changes  : — 

About  the  middle  of  the  third  month  of  intra-uterine  life  the 
triangular  areas  of  the  cortex  which  correspond  to  the  two  septa 
lucida  (spt)  become  fused  together  and  unite  along  their  margins 
(thus  including  the  cavity  of  the  fifth  ventricle  between  them). 

In  the  beginning  of  the  fourth  month  the  lower  borders  of  tbe 
fused  septa  lucida  and  of  the  as  yet  ununited  marginal  arches 
become  differentiated  into  the  anterior  pillars,  body,  and  fimbria 
(and  commissure?)  of  the  fornix  (fig.  31).  About  the  same  time 
(probably  at  a  slightly  later  date)  the  anterior  commissure 
appears  in  the  lower  angle  of  the  septa  lucida.  Towards  the  end 
of  the  fourth  mouth,  along  the  anterior  and  upper  periphery  of 
the  septa  lucida,  the  rostrum  and  knee  of  the  corpus  caUosum 
(fig.  82,  cal)  are  developed.  Dui-ing  this  month  also  the  two 
marginal  arches  become  gradually  united  as  far  back  as  the 
posterior  extremity  of  the  optic  thalamus. 

During  the  fifth  and  sixth  months  the  fused  portion  of  the 
marginal  arches  becomes  gradually  differentiated  from  before 
backwards  into  the  corpus  collosum.  With  the  exception  of 
a  small  portion  of  grey  matter  (the  induseum  griseum),  and 
the  nervus  Lancisii  {Inc.  fig.  32)  above  and  of  the  fornix  below 
the  corpus  callosum,  the  whole  of  this  part  of  the  marginal  arch 
becomes  modified  into  callosal  fibres.  In  many  mammalia  the 
upper  portion  of  the  arch  becomes  collosal,  while  the  underlying 
part  becomes  cornu  ammouis,  which  thus  extends  much  farthei- 
forwards  than  in  man.  The  fusion  of  septa  lucida  and  marginal 
arches  necessarily  causes  the  intercepted  portion  of  the  primitive 
falx  to  atrophy  (fig.  33),  so  that  the  falx  (fix)  and  tela  choroidea 
superior  {tel.  chor.)  become  apparently  two  quite  independent 
structures. 

The  portion  of  the  marginal  arches  behind  the  point  of  fusion 
gives  origin  to  the  fornix  (fornix),  the  fascia  dentata  (fasc.  dent), 
and  the  nervus  Lancisii  (Inc).  On  its  outer  border  is  the  fissura 
hippocampi  ^^/"./^)  proper  ;  while  the  anterior  part  of  this  fissure 
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now  lying  above  the  corpus  callosum  becomes  the  callosal  sulcus 
(see  Milhalkovicz,  Enticichelungsgescliichte  des  Gehirns,  pp.  ISO- 
ISO). 

If  we.  apply  these  facts  to  the  study  of  the  recorded  cases  of 
absence  or  partial  defect  of  the  corpus  callosum,  we  find  that  the 
majority  of  these  cases  can  be  explained  on  the  hypothesis  of 
arrest  of  development,  and  that  they  may  be  classified  according 
to  the  period  at  which  this  arrest  takes  place,  the  appearance  of 
the  brain  varying  accordingly. 

1.  The  Falxmay  constrict  the  Anterior  Cerebral  Vesicle,  either 
not  at  all,  or  insufficienthj . — (Lesion  occurs  during  first  three 
weeks.)  The  cerebrum  will  consist  of  a  single  vesicle  or  of  two 
imperfectly  divided  hemispheres,  united  by  an  unthinned  septum 
(of  grey  matter).  There  will  be  one  ventricular  chamber,  no  tela 
choroidea  superior,  no  convolution  of  the  marginal  arch,  and 
therefore  no  fornix,  no  anterior  commissure,  and  no  corpus 
callosum.  See  cases  recorded  by  Turner,  Journal  of  Anatomy  and 
Physiology,  xii.  p.  241  (fig.  29) ;  Bianchi,  Storica  del  Monstri  del 
Duo  Corpi,  Torino,  1719,  p.  100;  Forster,  Misshildungen  des  Mens- 
chen,  1861,  p. 87,  cases  of  Cyclopia;  HiidMch.,  Arch.  f.  Psychiatrie, 
X.  p.  99  (figs.  26,  26a,  27,  27«) ;  and  Wille,  same  volume,  p.  597 
(fig.  28). 

2.  The  two  Hemisphircs perfectly  divided,  hut:Septum  Lucidum 
and  Margined  Arch,  if  developed ,  fail  to  unite. — There  will  be  no 
anterior  commissure,  no  corpus  callosum,  no  psalterium  of  fornix. 
Tela  choroidea  superior  continuous  with  falx  cerebri.  (Fornix 
present  if  marginal  arch  developed.)  Development  arrested 
before  the  fourth  month.  Cases  II.  (Ward),  HI.  (?),  IV.  (?) 
(Foerg),  XL,  XV. 

3.  Hemispheres  formed,  hut  Septa  Lucida  smiled  only  by 
Antero-Inferior  Angle. — Anterior  commissure  prese^lt.  Other 
structures  as  in  Class  II.  (Development  arrested  during  fourth 
month.)  Cases  (several  imperfectly  recorded)  I.,  V.,  VI.,  VII. 
(?),  VIIL,  IX.,  X.  (?),  XII.,  XIIL,  and  my  case. 

4.  Hemispheres  formed ;  Fusion  of  Sepita  Lucida  and  Marginal 
Arches  more  extensive,  but  still  incomplete. — [a)  Fusion  limited  to 
septa  lucida.  (Arrest  of  development  at  end  of  fourth  month.) 
Anterior  commissure  and  knee  of  corpus  callosum  present. 
Fornix  present,  but  its  psalterium  absent  (Case  XXL),  (b)  Union 
of  septa  lucida  complete  ;  but  of  marginal  arches  limited  more  or 
less  to  anterior  part.  Corpus  callosum  present  anteriorly,  but 
generally  thin  (as  in  lower  mammalia).  Splenium  absent  or  thin. 
Psaltenum  of  fornix  present,  if  fusion  has  extended  sufficiently 
far  back.     Cases  XVL,  XVIL,  XVIIL,  XIX.,  XX. 
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The  destination  of  the  septum  lucidum  and  marginal  arch  in 
Series  3  (and  in  those  cases  of  Series  2  in  which  they  have  been 
developed)  remains  to  be  examined.  We  have  seen  that  these 
structures  lie  between  the  (embryonic)  fissura  hippocampi  and  the 
lissura  choroidea,  and  that  the  fornix  is  developed  along  their 
inferior  margin.  If  now  we  find  a  structure  having  the  same 
relation  or  position  to  the  lissura  choroidea,  the  fornix  and  the 
fissura  hippocampi,  we  may  fairly  conclude  that  it  represents  the 
septum  lucidum  and  marginal  arch.  There  seems  little  difficulty 
in  identifying  the  area  (sj3^)  in  my  case  (fig.  2),  and  in  Onufrowicz 
{spt,  fig.  16),  Kaufmann  (fig.  28),  Anton  (fig.  13),  Eichler  (fig.  11), 
and  Knox  (fig.  12),  as  the  septum  lucidum. 

The  marginal  arch  presents  greater  difficulty.  Onufrowicz 
and  Kaufmann  consider  that  the  fibres  occupying  its  position 
belong  to  the  system  of  fronto-occipital association  fibres,  and  pass 
to  the  outer  side  of  the  posterior  cornu  of  the  lateral  ventricle  into 
the  tapetum — a  structure  usually  held  to  be  composed  of  callosal 
fibres ;  that  they  are  in  fact  the  fibres  of  the  cingulum  of 
Burdach,  no  longer  concealed  by  the  fibres  of  the  corpus  callosum. 
This  view  I  consider  to  be  untenable,  for  the  following  reasons  : — 

The  cingulum  lies  in  the  substance  of  the  gyrus  fornicatus, 
separated  by  part  of  its  grey  matter  from  the  corpus  callosum  (see 
Meynert,  Psychiatry,  p.  40,  and  fig.  18).  The  structure  under 
consideration,  however,  is  separated  by  a  fissure  from  the  gyrus 
fornicatus.  In  my  case,  its  fibres  certainly  do  not  pass  into  the  so- 
called  tapetum,  but  seem  rather  to  end  in  the  investment  of  the 
cornu  ammonis  posteriorly  (at  least  in  their  greatest  part).  And 
lastly,  it  does  not  become  prominent  in  a  brain  in  which  the 
corpus  callosum  has  atrophied  (see  fig  30,  drawn  from  the  brain 
sent  me  by  Dr.  Euxton,  pathologist  of  Wadsley  Asylum,  in  which 
the  anterior  two-thirds  of  the  corpus  callosum  had  completely 
atrophied  in  consequence  of  a  lesion  affecting  the  centrmn  of  ovale 
of  the  frontal  and  part  of  the  parietal  lobes).  Had  this  fronto- 
occipital  association  system  been  merely  concealed  by  the  corpus 
callosum,  it  should  now  be  as  prominent  as  in  the  cases  of  con- 
genital callosal  defect.  It  need  not  I  think  surprise  us  that  this 
structure  does  not  contain  grey  matter.  We  find  what  is  un- 
doubtedly septum  lucidum  contains  only  white  longitudinal  fibres, 
and  in  the  fornix  and  nervus  Lancisii  we  see  the  tendency  to  the 
formation  of  the  marginal  arch  into  longitudinal  fibres.  The 
causes  of  the  arrested  growth  are  vei-y  various,  and  must  act  at 
different  stages  of  development.  The  principal  factors  concerned 
are  the  primitive  falx  and  the  septa  lucida.     Unfortunately,  few 
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of  the  records  permit  of  our  determining  the  cause  in  any  given 
case,  so  that  the  hypotheses  stated  below  are  intended  principall}' 
to  aid  future  investigators.     The  causes  may  depend  on — 

1.  Tlie  primitive  falx  cerebri — (a)  its  non-development  during 
the  first  three  weeks  of  life  ;  (b)  after  its  formation,  its  excessive 
resistance  to  atrophy,  such  as  might  result  from  intra-uterine 
leptomeningitis ;  (c)  a  permanently  too  deep  position  of  the  falx, 
such  as  might  result  from  cranial  deformity  (Bichter,  Virclioios 
Archiv,  106).  Kichter  considers  that  prematm-e  ossification  of 
the  basis  cranii  increases  the  angle  between  the  two  petrous 
temporal  bones,  and  by  thus  stretching  the  tentorium  cerebelli  so 
depresses  the  free  border  of  the  falx  that  it  divides  the  corpus 
callosum  as  it  grows  up  against  it. 

2.  Irregular  distribution  of  the  anterior  cerebral  arteries 
(Sander)  passing  between  the  septa  lucida,  and  preventing  their 
union. 

3.  Asymmetry  of  the  hemispheres  (resulting  from  asymmetry  of 
cranium),  so  that  the  two  septa  lucida  are  not  opposite  each  other. 

4.  Abnormal  growths  in  the  falx. 

5.  Nutritionaldisturbance  in  septa  lucida,  such  as  early  hydro- 
cephalus. 

As  causes  of  secondary  defect  are  dropsy  of  the  fifth  ventricle 
(Mitchell  Henry),  hydatids,  lesions  in  callosal  arteries  (Kaufmann 
and  Eichler),  in  vessels  of  centrum  ovale. 

Several  authors  imagine  that  the  area  rh  represents  the  stump 
of  the  corpus  callosum,  which  has  succeeded  in  growing  so  far 
toward  the  middle  line.  Von  Gudden's  law  of  the  complete 
atrophy  of  a  divided  embryonic  system  seems  to  decide  against 
this  view. 

The  view  of  Professor  Hamilton  of  Aberdeen  with  regard  to 
the  distribution  of  the  callosal  fibres,  seems  to  be  completely 
negatived  by  the  appearance  in  my  case  and  in  those  recorded  by 
Onufrowicz  and  Kaufmann.  It  is  obvious  that  if  in  the  normal 
brain  the  corpus  callosum  is  the  main  constituent  of  the  in- 
ternal capsule,  the  latter  structure  should  almost  disappear  when 
the  corpus  callosum  is  absent.  This  however  does  not  occur. 
In  my  case  it  was  not  possible  to  detect  any  abnormality  in 
it ;  and  Onufrowicz  and  Kaufmann  make  similar  statements. 
Hamilton  {Proc.  Boy.  Soc,  1887),  endeavours  to  explain  this  by 
the  theory  that  the  corpus  callosum  is  present,  but  does  not 
decussate — that  it  ascends  to  the  cortex  of  the  same  hemisphere. 
Were  that  so  the  normal  appearance  of  the  tapetum  should  be 
present  in  the  occipital  lobe  in  my  case.  It  is  unquestionably 
absent.     Further,  in  Kuxton's  case,  fig.  30,  where  the  anterior 
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part  of  the  corpus  callosimi  is  atrophied  completely,  sections  taken 
at  all  levels  show  that  the  internal  capsule  is  not  in  the  least 
diminished.  Kuxton's  case  further  serves  to  explain  the  apparent 
cm'ving  downwards  of  the  corpus  callosum  into  the  internal  capsule. 
The  arched  fibres  remain  though  the  corpus  callosum  is  gone,  but 
they  are  seen  on  naked  eye  and  microscopic  examination  to  come 
in  very  great  measure  from  the  gyrus  fornicatus.  It  is  no  doubt 
the  intermingling  of  the  callosal  and  capsular  systems  that 
produces  the  appearance  described  by  Hamilton.  As  fm-ther 
evidence  of  the  separateness  of  those  two  systems  may  be 
mentioned  the  fact  that  in  the  mature  human  foetus  and  infant 
up  to  three  months,  the  callosal  system  is  non-medullated  ;  while 
in  the  mature  foetus  the  whole  posterior  limb,  and  in  the  three- 
months'  child  almost  the  whole  of  both  limbs  of  the  internal 
capsule  are  medullated.  And  f mother,  in  some  of  the  lower 
mammalia  the  strand  from  the  capsule  to  the  gyrus  fornicatus  can 
be  traced  as  quite  distinct  from  the  callosal  system. 

Lastly,  the  case  is  instructive  with  regard  to  the  supposed 
functions  of  the  corpus  callosum.  A  great  deal  has  been  written 
as  to  its  supposed  function  of  co-ordinating  the  corresponding  con- 
volutions of  the  opposite  hemispheres — a  view  which  seems  to  date 
from  Meynert's  theory  of  its  anatomical  connections.  It  is  right 
to  state  that  Meynert's  opinion  is  based  on  no  proof  whatever 
and  the  physiological  view  is  equally  speculative.  It  was  supposed 
to  account  satisfactorily  for  the  idiocy  or  imbecility  of  most  of 
the  cases.  But  examination  of  the  literature  shows  that  where 
there  has  been  imbecility  there  has  always  been  some  other  grave 
brain  defect.  On  the  other  hand,  the  cases  of  Eichler,  Paget, 
Malinverni,  Jolly,  and  that  recorded  by  me,  and  the  second  ease 
of  Kaufmann,  and  that  of  Erb  {Virch.  Arch.,  96),  show  that 
where  the  brain  is  otherwise  well  developed  there  may  be  "  no 
disturbance  of  mobility,  co-ordination,  general  or  special  sensi- 
bility, reflexes,  speech,  or  intelligence,  whether  the  defect  of  the 
corpus  callosum  be  primary  or  secondary. 

The  radiated  convolutionary  arrangement  is  very  difficult  to 
explain.  It  may  be  due  to  the  mechanical  resistance  offered  by 
the  ring-like  marginal  arch  to  the  growth  of  the  grey  matter  of 
the  gyri.  This  will  thus  become  furrowed  much  as  a  bag  made  of 
cloth  when  a  string  is  tied  tightly  round  its  neck.  In  this  case 
too,  the  furrows  radiate  outwards  from  the  string.  The  abnormal 
mesial  fissure  of  Eolando  is  not  found  in  other  cases.  I  am  at  a 
loss  to  account  for  it  except  on  the  view  that  the  forward  growth 
of  the  brain  has  surpassed  that  of  the  cranium,  and  that  a  dupli- 
cature  of  the  inner  surface  was  thus  produced." 


KATATONIA. 

BY  MM.  T.  SEGLAS  AND  PH.  CHASLIN. 

Effoets  are  always  being  made  to  group  together  some  of 
the  nmnerous  scattered  facts  existing  in  the  wide  field  of 
insanity,  in  order  to  constitute  distinct  pathological  forms. 
General  paralysis  remains  till  now  the  only  undisputed  one, 
although  other  attempts  have  been  made,  more  or  less 
justified.  We  intend  to  examine  here  one  of  those  efforts, 
concerning  which  authors  are  not  yet  agreed,  and  which  has 
been  described  in  Germany  as  katatonia  or  SpcuDiiuigs 
Irresein. 


The  first  and  principal  work  on  katatonia  dates  from 
1874  and  is  due  to  Kahlbaum^  who  tries  in  an  important 
monogTaph  to  define  a  form  of  disease  in  which  certain 
physical,  and  more  particularly  muscular  symptoms  accom- 
pany (as  in  general  paralysis,  and  as  frequently)  certain 
psychical  phenomena,  and  play  a  leading  part  in  the  whole 
morbid  process. 

This  new  form  of  mental  derangement  may  be  closely 
allied  to  melancholia  attonita,  which  is  ordinarily  considered 
to  be  a  distinct  disease.  On  careful  examination  of  cases 
of  the  latter  disease  we  can  very  often  according  to  Kahl- 
baum  discover  at  the  onset  epileptiform  seizures  or  other 
manifestations  of  spasmodic  attacks.  These  conditions 
become  permanent,  attain  their  greatest  development  in 
the  flexihilitas  cirea  stage  of  the  mental  condition  and 
merge  into  the  final  stage  of  dementia.  These  symptoms 
are  by  their  importance  placed  on  a  line  with  the  paralytic 
phenomena  of  general  paralysis.  By  their  side,  and  in  ad- 
'  Kahlbaum,  Die  Katatonic,  Berlin.  1874. 
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ditioii  to  the  usual  symptoms  of  melancholia  attoiiita,  we 
find  other  physical,  and  more  especially  psychical,  phenomena, 
notohly  a  particular  form  of  exaltation,  which  may  be  termed 
"  pathetic  ecstasy,"  as  well  as  a  tendency  to  speak  as  if  dis- 
com'sing  or  to  recite,  which  gives  a  characteristic  physiognomy 
to  the  disease.  All  these  symptoms  constitute  what  is  called 
Katatonia,  and  up  to  a  certain  point  this  form  of  disease 
should  be  considered  as  a  counterpart  to  certain  forms  of 
general  paralysis  with  or  without  grandiose  delusions. 
Analogous  to  general  paralysis  as  regards  the  succession  of 
the  different  psychical  phenomena  in  connection  with  the 
muscular  symptoms,  they  seem  to  differ  from  it,  on  the 
contrary,  by  the  quality  of  the  muscular  and  psychical 
manifestations,  and  consequently  a  marked  difference  is  to 
be  found  in  the  prognosis. 

If  we  study  all  the  psychical  phenomena  of  katatonia,  it 
will  be  fomid  that  this  disease  exhibits  in  succession  the 
chief  forms  assumed  by  diseases  of  the  mind,  such  as  melan- 
cholia, mania,  stupor  {attonitaf),  intellectual  enfeeblement, 
and  finally  dementia.  The  intellectual  enfeeblement  is 
generally  accompanied  by  delusional  conceptions,  which  are 
active  but  badly  arranged,  and  often  even  incoherent  {Ver- 
icirrtheit).  The  duration  of  each  state  is  very  variable,  and 
frequently  we  find  alternations  of  depression  and  excitement, 
but  on  the  whole,  the  melancholic  stage  is  of  longest  duration. 
Melancholia  with  stupor  either  follows  immediately  upon 
the  primary  melancholia,  or  is  more  frequentlj^  separated 
from  it  by  an  attack  of  mania.  It  should  be  remarked  that 
in  the  cases  where  this  attack  of  mania  is  absent  there  has 
often  been  some  such  outburst  of  excitement  at  a  previous 
period  of  the  patient's  history.  In  very  rare  cases  the 
disease  commences  with  a  condition  of  stupor,  and  this 
happens  chiefly  where  there  have  been  violent  physical  or 
moral  shocks,  such  as  an  intense  fright,  injuries,  hanging, 
iVc.  At  other  times  excitement  succeeds  on  an  attack  of 
stupor  of  short  duration  ;  or  it  may  be  a  condition  of  intense 
melancholia  followed  b}^  a  state  of  stupor  with  or  without 
a  period  of  maniacal  excitement,  which  latter  may  be  con- 
sidered as  a  further   development  of   the   morbid  process. 
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Sometimes  in  the  midst  of  a  long  period  (weeks  or  months) 
of  mania  there  appear  only  a  few  days  of  stupor.  In  other 
and  rarer  cases  the  stupor  alternates  with  a  condition  of 
speech-incoherence.  The  terminations  may  be  dementia, 
recovery  or  death.  There  are  also  cases  where  the  katatonia 
develoj)s  itself  in  the  midst  of  a  condition  of  nervous 
excitability  or  of  general  physical  depression,  but  then  the 
katatonia  does  not  commence  with  a  period  of  melancholia 
(unless  a  mild  attack  of  hypochondria  be  so  termed),  but 
with  a  period  of  mania. 

In  the  majority  of  cases  the  stupor  lasts  longer  than  any 
of  the  other  periods,  but  it  must  be  noted  that  the  transition 
to  dementia  takes  place  in  an  imperceptible  manner. 

However  it  may  be,  the  condition  always  presents  a 
marked  cyclic  character.  Usually  it  commences  slowly  and 
progressively,  later  on  the  katatonia  attains  to  a  condition  of 
crisis,  and  lastly  it  abates,  passing  into  a  condition  of  demen- 
tia. In  many  cases  a  state  of  general  verbal  confusion 
develops  itself  after  the  stage  of  stupor  and  before  the  com- 
plete dementia,  and  this  stupor  is  preceded  by  a  maniacal 
period  separating  it  from  the  initial  melancholia.  The 
stupor  may  therefore  be  considered  to  indicate  the  onset  of 
the  period  of  decrease. 

As  regards  the  particular  symptoms,  they  present  nothing 
very  special,  except  those  of  the  stage  of  exaltation.  As  a 
whole  there  is  either  agitated  melancholia,  or  the  most 
violent  excitement,  or  else  a  more  regular  and  systematised 
delirium  (Wahnsinn) .  "We  then  meet  certain  symptoms 
peculiar  to  katatonia  which  enable  us  to  make  the  diagnosis 
even  antecedent  to  the  period  of  stupor.  First  there  are  the 
pathetic  characteristics,  in  the  form  of  theatrical  exaltation, 
and  of  tragico-religious  ecstasy,  in  which  the  patients  both 
speak  and  act.  They  recite  and  make  speeches  perpetually,  ges- 
ticulating all  the  time,  arriving  often  even  to  the  idea  that  they 
wish  to  become  actors,  or  even  that  they  have  already  attained 
to  their  ambition.  They  utter  the  most  commonplace  remarks 
as  if  they  were  convinced  that  those  expressions  were  of  su- 
preme interest  to  mankind,  or  they  speak  of  most  serious 
subjects  much  above  their  knowledge,  and  without  express- 
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iiig  well-defined  grandiose  delusions,  they  believe  at  last  that 
the  world  is  particularly  interested  in  the  trifling  events  of 
their  existence.  The  mania  of  reading,  speech -making, 
loudly  reciting  (Redesucht),  which  one  meets  during  the 
stage  of  exaltation  is  very  different  to  the  senseless  words 
and  cries  of  the  ordinary  maniac.  Among  the  other  charac- 
teristics peculiar  to  katatonia  we  notice  a  tendency  to  the 
repetition  of  words  and  phrases  without  any  meaning,  and 
without  following  each  other  in  proper  sequence,  but  pro- 
nounced as  if  the  patient  were  holding  a  discourse.  This 
"  verbigeration  "  is  a  co-ordinated  spasm  of  the  muscles  of 
speech  originating  in  the  cerebral  speech  centres,  and  is 
absolutely  special  to  katatonia.  It  must  not  be  confomided 
wdth  the  idle,  senseless  talk  of  the  ordinary  loquacious  de- 
ments (Verwirrten) ,  and  mentally  enfeebled,  with  the  or- 
dinary reciter,  with  the  person  of  flighty  ideas  {Ideenflucht) , 
or  with  a  condition  of  confahidation}  In  the  course  of  the 
disease  however  the  verbigeration  can  be  transformed  into 
any  of  these  other  forms ;  moreover,  along  with  the  verbi- 
geration we  nmst  note  the  remarkable  habit  of  frequently 
using  diminutives.  With  regard  to  the  dumbness  of  the 
stage  of  stupor,  it  may  be  absolute  or  relative,  partial  or 
intermittent.  Sometimes  it  is  voluntary  (owing  to  the  fear 
produced  by  a  delusional  idea,  or  a  hallucination),  at  other 
times  it  is  involuntary  (from  an  absence  of  ideas  and  incapa- 
city of  attention),  and  in  other  cases  the  condition  remaiiis 
inexplicable.  Whilst  the  speech-making  loquacity  {Rede- 
sucht) is  attributable  to  a  clonic  convulsion,  the  dumbness 
seems  on  the  contrary  to  be  due  to  a  tonic  convulsion. 

Frequently  during  the  period  of  stupor  there  seems  to  be 
an  entire  absence  of  the  formation  of  ideas,  a  cessation  of  the 
thinking  processes ;  at  other  times  one  may  discover,  on  the 
one  hand,  delusional  ideas  with  hallucinations,  such  as  are 
found  in  melancholia,  and  on  the  other  hand  ideas  of  gran- 
deur, such  as  of  illustrious  birth.  Again,  some  patients  are 
not  a  prey  to  depressing  thoughts  during  the  stage  of  stupor, 

'  •■  Confiibulation  "  is  distiii,i;ui.sho(l  from  •' verbiireratioii."  by  its  cliaraclcr 
of  creative  and  phantastic  iiiiagiiiatioii  [phHnta.stisch  ■  jirciliicfircr  Jnliult). 
Kahlbauui ;  loc.  cit.,  p.  iVJ. 
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but  on  the  contrary,  they  seem  to  have  from  time  to  time 
amusing  impressions,  as  is  shown  by  their  occasionally  laugh- 
ing. Ideas  of  a  religious  or  erotic  character  are  said  to  be 
very  frequent. 

It  is  likewise  to  be  noted  that  in  katatonic  insanity  there 
is  a  condition  of  monotonous  movement  and  a  resistance 
offered  to  any  interference,  especially  when  one  attempts  to 
give  another  direction  to  these  movements.  The  katatonic 
patient  likes  to  remain  in  bed  and  even  refuses  food  during  the 
stage  of  excitement — sometimes  from  a  fear  of  any  change  in 
position  or  movement,  but  generally  without  reason,  whether 
delusional  or  not.  Further,  there  is  a  certain  tendency  to 
make  stereotyped  gestures,  or  to  assume  ridiculous  attitudes, 
to  make  peculiar  grimaces,  more  particularly  puckering  the 
lips  {sclinauz'krainpf),  even  from  the  beginning  of  the  disease, 
or  during  the  remissions  when  delusions  are  no  more 
apparent. 

As  regards  the  physical  symptoms,  they  are  all  based  upon 
a  disturbance  of  the  motor  nerves.  Very  frequently,  and 
especially  during  the  stage  of  stupor,  we  may  observe  a 
relaxation  of  the  limbs;  we  may  also  find,  even  from  the 
beginning  of  the  disease,  choreiform  convulsions,  epilepti- 
form, or  tetanic  spasms.  These  convulsions  may  be  general 
or  partial  in  their  distribution.  The  convulsions  whether 
clonic  or  tonic  must  be  ascribed  partly  to  the  psychical  state, 
and  partly  to  the  physical  condition.  We  never  find  real 
motor  paralysis  :  we  may  find  ansesthesia,  more  or  less  com- 
plete, apparent  or  real ;  hypersesthesia  is  frequent,  and 
localised  occipital  cephalagia  is  pretty  characteristic  of 
katatonia. 

Amongst  the  other  physical  phenomena  let  us  notice 
the  frequency  with  which  the  legs  are  swollen ;  sometimes 
there  is  oedema  of  the  eyelids ;  there  is  abundant  cutaneous 
desquamation,  marked  anorexia,  the  breath  is  foul ;  there  is 
disturbance  of  the  gastro-intestinal  functions,  and,  finally, 
chlorosis  is  not  uncommon.  We  must  also  note  the  im- 
portance and  excessive  frequency  of  phthisis  in  this  disease 
— rare  according  to  Kahlbaum  in  other  mental  conditions. 
This  last  fact  will  have  to  be  opposed  to  the  predominance 
of  pneumonia  in  general  paralysis. 
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According  to  Kahlbamn  the  tt'tiology  of  katatonia  offers 
nothing  very  particular ;  heredity  seems  to  have  very  httle 
influence  in  its  production,  and  sex  does  not  influence  its 
frequency,  but  the  disease  is  most  prevalent  in  youth  and 
adult  age.  Sexual  excesses  and  onanism  in  youth  seem  to 
create  a  serious  predisposition  to  it.  With  women  we  might 
attribute  the  cause  either  to  pregnancy  or  to  the  puerperal 
state.  Overwork  and  excessive  rehgiousness  seem  to  play 
an  important  part  in  the  causation,  and  we  count  among 
those  subject  to  katatonia  a  large  number  of  schoolmasters, 
the  sons  of  schoolmasters  and  theologians.  Further, 
anaemia  and  a  general  condition  of  nervousness  seem  to 
occupy  the  first  position  among  the  predisposing  causes. 
The  occasional  causes  are  those  of  the  other  forms  of  mental 
disease ;  we  must  not  omit  however  to  refer  to  certain  forms 
of  traumatism,  more  especially  hanging,  as  occupying  an 
important  setiological  position.  It  would  also  seem  to  us 
that  imitation  plays  a  part  in  the  netiology,  from  Kahlbaum's 
point  of  view,  for  he  classifies  under  katatonia  the  epidemics 
of  the  convulsionists  and  preachers  (Suede). 

The  prognosis  of  this  affection  is  upon  the  whole 
favourable,  and  in  this  again  it  differs  from  general  para- 
lysis :  habits  of  antecedent  self-abuse  seem  to  aggi'avate  the 
disease.  Apart  from  tubercular  complications,  katatonia 
may  cause  death ;  if  cured,  a  relapse  never  occurs,  and  it 
does  not  exercise  any  hereditary  tendency  in  the  children  of 
persons  who  have  suffered  from  it.  However,  let  us  remark 
in  passing,  the  author  seems  to  us  to  have  little  faith  in 
degeneration  in  general. 

With  regard  to  the  pathological  anatomy,  Kahlbamn 
reports  very  extensively  the  results  of  seven  autopsies  of 
persons  subject  to  katatonia,  and  he  institutes  a  com2)arison 
between  the  pathological  conditions  found  in  his  cases  and 
those  found  in  general  paralysis.  There  seems  to  be  in  the 
early  stages  of  the  disease  a  condition  of  general  stasis  in 
all  the  cerebral  vessels,  along  with  serous  effusion,  which 
produces  softening  of  the  cerebral  tissue  witliout  retraction 
or  shrinking,  but  with  the  formation  of  exudation  both  on 
the  coverings  and  ventricles.     This  exudation  affects  chiefly 
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the  arachnoid  membrane,  and  is  especially  to  be  fomid  at  the 
base  of  the  brain.  In  old  cases  one  finds  some  shrinking 
of  the  cerebral  tissue,  and  the  exudation  partially  organised. 
Contrary  to  what  happens  in  general  paralysis  there  are 
ordinarily  no  meningitic  haemorrhages,  but  the  arachnoid  is 
regularly  the  seat  of  pathological  changes.  In  the  cases 
where  death  has  occurred  at  an  early  stage,  the  arachnoid 
was  opaque  over  the  pons,  and  the  opacity  extended  over 
the  cerebellum  to  the  medulla  oblongata  immediately  behind 
the  fourth  ventricle.  In  the  other  cases  the  arachnoid  was 
found  to  be  thickened  in  the  same  regions ;  further,  there 
was  a  remarkable  tendency  for  serum  to  exudate  in  the 
neighbourhood  of  the  base  of  the  brain,  which  accounts  for 
the  marked  diminution  in  the  number  of  the  Psechionian 
granulations. 

According  to  Kahlbaum  mental  diseases  in  general  are 
caused  by  disturbances  in  the  nourishing  processes  which, 
commencing  with  hyperaemia  and  exudation,  terminate  in 
atrophy,  dropsy,  and  finally  the  formation  of  new  tissues. 
Katatonia  acts  in  the  same  manner  but  with  this  difference, 
that  the  stasis  is  essentially  transitory  and  weak  in  the  early 
stage ;  the  shrinkage  and  atrophy  set  in  much  later,  thus 
preventing  due  dilatation  of  the  cerebral  cavities,  contrary 
to  what  takes  place  in  general  paralysis.  Moreover,  kata- 
tonia has  a  predilection  for  the  arachnoid  and  for  the  base 
of  the  brain,  the  exudation  extending  itself  to  the  Sylvian 
fissure  and  towards  the  second  and  third  frontal  convo- 
lutions. This  latter  fact  is  of  great  importance  in  explaining 
the  dumbness  as  well  as  the  verbigeration.  It  must  be 
added  however  that  the  arachnoid  was  not  in  every  case 
altered  in  these  special  regions,  and  besides,  the  pia  mater 
was  not  adherent  to  the  subjacent  convolutions  in  the 
majority  of  the  cases. 

An  examination  by  the  microscope  has  produced  no  results. 
Kahlbaum  admits  himself  that  these  data  are  a  little  insuffi- 
cient, but  that  they  form  a  point  of  departure  for  future 
researches. 

Pulmonary  and  intestinal  tuberculosis  are  found  very  fre- 
quently.    These  may  be  complications,  due  secondarily  to 


198  CRITICAL   DIGESTS. 

the  katatonia  itself,  the  muscular  rigidity  producing  imper- 
fect respiratory  action  which  might  permit  tuberculosis  to 
develop  itself  in  lungs  insufficiently  distended  with  air. 

To  sum  up,  katatonia  is  a  cerebral  disease,  the  characters 
of  which  change  in  a  cyclic  manner  in  such  a  way  that  the 
psychical  sj'inptoms  present  successively  the  forms  of  melan- 
cholia, mania,  stupor, loquacious  dementia  {Venc i rrtJie i t) ,a.nd 
ending  finalty  in  complete  dementia.  To  this  picture  of  the 
whole  disease  there  may  be  wanting  one  or  more  symptoms, 
but  on  the  other  hand  there  may  appear,  as  the  chief  phe- 
nomena, affections  of  the  neuro-motor  system  presenting 
the  general  character  of  muscular  contractions.  This  form 
of  disease  thus  distinguished  approaches  general  paralj'sis 
with  or  without  grandiose  delusions,  especially  when  con- 
sidered from  its  clinical  aspects.  In  general  paralysis  there 
are  also  symptomatic  indications  w^hich  change  in  a  cj'chc 
manner  and  are  accompanied  by  disturbances  of  the  motor- 
nervous  system ;  here  however  having  the  characters  of 
paralysis. 

Closely  allied  to  these  two  forms  of  such  well-marked 
diseases  we  have  to  arrange  a  third  form.  In  this  latter  the 
S3'mptomatic  evolution  is  equally  typical ;  but  when  we  con- 
sider the  neuro-motor  system  we  find  an  entire  absence  of 
symptoms.  This  last  form  which  is  frequently  met  with  in 
asylums,  exists  as  mania  and  it  often  terminates  in  recovery, 
and  when  it  is  contrasted  with  some  comphcated  maniacal 
forms  it  may  be  termed  simple  or  veritable  mania. 

To  these  forms  pursuing  a  cyclic  course  we  must  oppose 
all  the  cases  in  which  the  symptomatic  whole  remains  un- 
varied (partial  insanities),  and  those  in  which  the  symptoms 
are  changing  and  the  course  not  cyclic  (ordinary  sympa- 
thetic, febrile  and  traumatic  insanities). 

Katatonia  is  not  a  partial  alienation,  but  it  includes 
among  its  symptoms,  more  or  less,  all  psychical  manifesta- 
tions. It  does  not  develop  itself  after  physical  diseases,  but 
rather  on  a  predisposed  ground  (anaemia),  and,  by  its  cyclic 
and  tj'pical  course  it  differs  from  idiopathic  and  sympathetic 
forms  of  mental  alienation. 

One  may  distinguish  epileptic,  tetanic,  choreic,  cataleptic 
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and  indifferent  forms  of  katatonia  ;  but  it  is  better  to  classify 
them  as  weak  or  simple  cases,  grave  or  complicated.  Among 
the  first  class  we  may  place  melancholia  attonita,  which  is 
already  isolated  as  a  separate  affection  in  ordinary  forms  of 
classifications  of  mental  disease,  but  which  according  to 
Kahlbaum  may  be  termed  a  form  of  mild  katatonia.  For, 
during  the  condition  of  stupor  one  may  always  recognise 
some  neuro-motor  symptoms  as  well  as  convulsive  attacks 
previous  to  the  admission  of  the  patient  to  an  asylum,  and 
which  the  doctor  fails  to  notice  ;  and  similarly  there  are  fre- 
quently found  short  periods  of  excitement — a  sort  of  passing 
mental  exaltation — interrupting  the  ordinary  course  of  the 
melancholic  condition ;  but  with  such  rapidity  and  in  such  a 
transitory  manner,  that  the  aspect  of  the  melancholia  does 
not  seem  to  be  altered  by  it. 

A  second  group  may  comprise  cases  in  which  after  a 
melancholic  beginning,  mania  sets  in  more  or  less  pronounced, 
more  or  less  durable,  and  which,  disappearing  before  the 
stage  of  stupor  appears,  have  been  mostly  described  as  cases 
of  simple  mania.  Next  come  the  cases  where  one  notes 
neuro-motor  symptoms  of  long  duration,  and  so  well  marked 
that  the  medical  attendant  regards  them  as  curiosities  and 
complications  without  regular  character  (K.  gravis).  Finally, 
in  the  last  form  (protracted  katatonia)  the  symptoms  of 
excitement  do  not  appear  in  the  first  half  of  the  disease,  but 
in  the  later  stage,  and  mostly  in  the  form  of  remissions  and 
intermissions. 

The  diagnosis  of  this  disease  would  be  after  all  easy,  and 
this  is  what  Kahlbaum  says  of  it  :  An  isolated  case  of  con- 
vulsions, considered  as  epilepsy,  eclampsia,  apoplexy,  menin- 
gitis, or  encephalitis,  which  appears  in  a  condition  of  complete 
health  or  of  mental  trouble  of  a  certain  duration,  and  which 
(without  determining  paralytic  phenomena)  is  complicated 
by  excitement  or  intense  emotional  depression,  leads  in- 
variably to  a  condition  of  dumbness  without  motive  or  at 
the  very  least  to  a  cataleptic  state.  Lastly,  it  may  be  com- 
plicated by  symptoms  of  resistance.  If  no  recovery  takes 
place  a  state  of  stupor  will  supervene.  Or  perhaps  if  we 
find  a  marked  pathetic  expression  and  an  attitude  of  peculiar 
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stiffness  in  a  patient  who  is  acutely  melancholic,  we  may  be 
able  to  predict  almost  certainly  the  commencement  of  stupor 
(attonity).  Again,  if  a  patient  who  used  to  speak  leaves  off 
doing  so  and  that  permanently,  the  head  and  limbs  being 
in  a  rigid  condition,  this  disease  is  certainly  katatonia.  In 
the  absence  of  further  data  one  might  confuse  the  apathy 
witli  the  stiff  and  rigid  liabits  of  infantile  dementia,  or  the 
evanescent  mental  outbreaks  following  physical  diseases. 

Only  in  two  cases  is  the  diagnosis  really  difticult.  The 
first  case  is  when  in  the  connnencing  half  of  the  disease 
the  dumbness  is  not  continual,  and  the  neuro-motor  symp- 
toms have  not  j^et  appeared.  The  pathetic  attitude,  and 
the  obstinate  repetition  of  a  word  are  then  characteristic. 
The  second  difficult  example  will  be  in  a  case  where  melan- 
cholic symptoms  without  neuro-motor  manifestations  have 
existed  for  a  long  time,  and  where  dumbness  develops  itself 
without  muscular  stiffness  at  all,  and  without  alteration  in 
the  ordinary  melancholic  symptoms.  The  important 
symptoms  for  purposes  of  diagnosis  will  then  be  found  in 
the  repetition  of  a  word  or  discourse,  gesticulations  and 
stereotyped  attitudes,  obstinacy  and  resistance. 

Since  the  publication  of  the  work  of  Kahlbaum  we  find 
a  certain  number  of  other  authors  who  have  written  on  the 
subject,  some  admitting,  at  least  in  the  main,  the  descriptions 
and  conclusions  of  Kahlbaum,  and  others  criticising  them. 
It  is  ^\^th  the  first  class  of  authors  that  we  will  now  occupy 
ourselves. 

Hecker  ^  reports  in  support  of  the  opinions  of  Kahlbaum 
two  cases  of  katatonia,  to  which  however  serious  objections 
might  be  offered,  and  accordingly  we  will  have  to  refer  to 
them  again  later  on.  Brosius,^  with  regard  to  katatonia, 
insists  upon  the  importance  of  the  verbigeration,  the  absence 
of  sudden  changes  in  the  emotional  state,  and  the  amnesia 
which  follows  the  agitated  periods.  There  would  be  no  real 
mania  in  katatonia  during  the  period  of  stupor ;  there  is 
rarely  a  condition  of  emotional  depression,  but  frequently  a 

'  llecker,     .1%.  XrlrscJi.f.  P.^nrh.,  ]S77,   P.d.  xxxiii..  ]>.  COl'. 
-  Brosius,     Die  Kiitatoiiiu  {.Ui;/.  /citxchr.f.  I'.si/ch..  18S7,  Bd.  xxxiii.  S.  770.) 
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kind  of  ecstasy  or  general  indifference.     He  believes  that  we 
can  already  distinguish  three  forms  of  katatonia  : — 

(1)  A  meningitic  form,  the  prolonged  course  of  which 
is  connected  with  the  residue  of  meningitis. 

(2)  Another  form  connected  with  cerebral  cuKEmia,  such 
as  one  sees  frequently  in  the  clinique,  when  the  amelioration 
in  the  sj^mptoms  of  katatonia  runs  parallel  with  that  of  the 
general  health.     Lastly  there  is 

(3)  A  third  form,  namely,  cerebral  oedema,  which  has 
been  described  by  Etoc-Demazy.^ 

Kiernan  ^  in  two  consecutive  memoirs  on  this  subject 
reproduces  in  substance  the  ideas  of  Kahlbaum.  He  refers 
particularly  to  the  heredity  of  the  strumous  diathesis,  to  the 
facility  of  simulation  on  account  of  the  regularity  of  the 
symptoms  of  the  disease.  He  writes  much  about  the  patho- 
logical anatomy,  and  confirms  by  his  own  autopsies  those 
of  Kahlbaum,  which  show  old  but  cured  hydropsy  and 
some  basilar  meningitis.  The  deductions  of  Meynert  in 
Kahlbaum's  cases  lead  him  to  think  that  the  disease  has 
been  preceded  by  a  meningitic  process,  localised  to  the  base 
of  the  brain  or  over  the  fissure  of  Sylvius.  According  to 
Kiernan,  katatonia  is  frequently  preceded  in  infancy  by 
basal  meningitis  of  a  tubercular  character,  extending  itself 
likewise  to  the  Sylvian  fissure  and  fourth  ventricle.  With 
regard  to  this  meningitis,  he  refers  to  the  opinions  of  some 
authors  as  to  the  origin  of  the  motor  symptoms,  convulsive 
or  otherwise,  accompanying  the  basal  meningitis.  He 
notes  besides  in  passing  that  Meynert  described  katatonia 
as  a  particular  form  of  melancholia  attonita  two  years  before 
Kahlbaum,  and  he  cites  the  opinions  of  Meynert  regarding 
the  pathology  and  physiology  of  this  affection — certainly 
very  ingenious  ideas,  but  they  are  perhaps  a  little  hypothetical. 
In  addition,  he  gives  details  of  an  autopsy,  followed  by 
microscopic  examination,  in  which  he  again  finds  the 
remains  of  the  tubercular  meningitis,  and  a  condition  of 
venous  statis  of  vaso-motor  origin ;  no  other  alteration  was 
found  except  slight  sclerosis     of  the  white  matter  of  the 

'  Etoc-Deinazy,  Th.  de  Paris,  1838. 
-  Kienuin,  Alienist  and  Neurologist,  1882  ;  Detroit  Lancet,  1884. 
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spinal  cord.  He  finds  a  great  analogy  between  the  state 
of  the  brain  one  observes  in  this  condition  and  that  found 
in  cases  of  typhoid  fever,  but  the  essential  and  characteristic 
pathology  of  the  disease  is,  according  to  Kiernan,  a  primary 
disturbance  in  the  vaso-niotor  centres,  producing  sanguineous 
stasis,  and  this  he  maintains  is  the  point  of  departure  of 
the  whole  morbid  process. 

Hammond  ^  describes  katatonia  as  a  special  form  of 
mental  disease  distinguished  by  alternating  periods  pre- 
senting themselves  with  more  or  less  regularity  of  mania, 
melancholia  and  epileptiform  and  cataleptiform  states,  with 
primitive  delusions  of  an  exalted  character  and  with  a  dra- 
matic tendency.  But  after  all  this  author  adds  nothing  to 
the  description  of  Kahlbaum,  whose  ideas  he  accepts. 

Spitzka  ^  classifies  katatonia  among  the  group  of  genuine 
mental  diseases  not  being  the  essential  manifestation  of  a 
neuropathic  constitution,  nor  having  any  relation  to  the 
biological  epochs.  It  figures  in  the  class  of  diseases  without 
demonstrable  lesions  of  the  brain,  amongst  those  which  are 
primary  insanities,  and  characterised  by  expansive,  fmida- 
mental  or  emotional  symptoms  (mania),  depressive  (melan- 
cholia) or  pathetic  (katatonia). 

Neuendorff^  reports  two  observations  which  have  been 
communicated  to  him,  but  presenting  certain  deficiencies, 
and  which  he  compares  to  the  katatonia  of  Kahlbaum,  after 
a  rather  confused  discussion,  and  without  arri\"ing  at  a  very 
precise  conclusion. 

Schiile  *  devotes  a  whole  chapter  of  his  book  to  katatonia 
and  seems  to  differ  in  his  opinions  regarding  it  from  those 
authors  we  have  already  referred  to.  According  to  him 
katatonia  is  a  special  form  of  sj'stematised  acute  hallucinator}' 
insanity  ®  (Wahnsinn) ,    characterised   by   a   nervousness   of 

'  Ii;iininoiiil,  "  lleinnrks  on  Cases  of  JCatatonia '' (.l;«cr.  Joiirn.  of  Xcnrul. 
and  r.s-i/cli.,  188:5,1).  302). 

^  Spitzka,  A7IIC)'.  Jovrii,  of  JVrtir.  and  J'si/r/i.,  ISS.'i,  p.  i31.']. 

3  Neuendorff,  Ccntrulblatt  f.  iVcnTn/inlk,  1883,  No.  23,  p.  .'529. 

■*  Schiile,  Rlinitiche  Psijcldatric.  SpecuUe  PatJwlor/ic  vnd  Thcr(ij)ic  da 
Geisteshranliheiten  (Leipsi.ir,  1880). 

^  A  subject  written  iipou  by  M.  J.  Seglas  {La  I'drinioia.  Arch.  df.  your. 
1887). 
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the  muscles  which  are  tense ;  this  is  sometimes  permanent, 
at  others  intermittent  or  irregular,  whilst  at  the  same  time 
the  conscience  of  the  individual — a  victim  to  hallucinations 
and  illusions — closes  itself  more  or  less  completely  to  the 
influence  of  external  perceptions.  The  motor  rigidity  may 
adopt  a  physiognomonic  character,  and  as  such  express  in 
a  realistic  manner  an  insane  idea  (such  as  the  attitude 
assumed  by  a  pugilist,  a  preacher,  or  one  undergoing  cru- 
cifixion) or  something  which  maybe  purely  physical  (cataleptic 
or  tetanic).  The  psychical  stage  may  limit  itself  to  the 
condition  of  acute  insanity,  or  descend  to  the  condition  of 
real  temporary  dementia  (stupor).  Eecovery  is  possible  in 
both  cases,  but  in  the  last  it  takes  place  after  a  period  of 
marked  intellectual  weakening,  with  katatonic  reminiscences 
at  intervals.  The  course  of  the  disease  is  cyclic  and  accom- 
panied by  a  significant  implication  of  the  vaso-motor  system 
which  converts  it  into  a  true  psycho-neurosis.  The  varying 
states  of  excitement  depression  and  rigidity  which  one  meets, 
seem  (when  their  relations  and  order  of  succession  are  con- 
sidered) to  be  connected  with  the  course  of  the  vaso-motor 
nerves.  From  its  clinical  aspect  this  form  of  insanity  may 
be  divided  into  expansive  or  depressive  katatonia  (with  re- 
ligious or  demoniacal  delusions),  and  further,  into  katatonia 
resting  upon  a  basis  of  hysteria.  Wliile  treating  of  hysteria, 
Schiile  reverts  to  this  subject  and  amongst  the  forms  assumed 
by  hysterical  insanity,  he  describes  katatonic  wahnsinn. 
This  very  frequent  form  of  hysterical  wahnsinn  generally 
connnences  in  maniacal  excitement ;  then  there  always  arises 
the  question  of  an  "  invalid  "  constitution  (by  birth  or  ac- 
quired) which  is  mostly  associated  with  anaemia.  The 
importance  of  puberty,  self-abuse,  &c.,  must  also  be  noted. 
A  quite  recent  work  by  Clemens  Neisser^  also  appears 
to  support  the  existence  of  the  disease  which  is  now  under 
our  consideration.  Neisser  only  admits  the  katatonia  of 
Kahlbaum  and  rejects  the  description  of  Schule,  who  refers 
to  it  as  a  form  of  systematised  mania  {Waluisinn).  For 
according   to   him    the  motor  difticulties   are   primary   and 

'  Clemens  Neisser,  TJchcr  dh;  luifnfonic.  Stutt.u'art.  1887. 
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fandamental ;  the  physical  modifications  being  secondary 
and  subordinate,  and  otherwise  of  little  importance,  as  is 
indicated  by  Eoller.^  He  admits  also  that  the  stupor  is  not 
necessarily  a  symptom  of  melancholic  depression,  but  an 
essential  part  of  the  motor  phenomena  of  katatonia  and  of 
that  alone.  While  desiring  to  remain  exclusively  on  the 
clinical  and  even  "  empirical  "  domain  of  description,  he 
ventures  to  give  physiological  explanations  as  well,  and  he 
attempts — in  following  the  ideas  of  Rieger^ — to  refer  the 
cataleptic  and  other  phenomena,  the  indications  of  oppo- 
sition, dkc,  to  the  same  cause,  namely,  the  pathological 
innervation  of  the  muscles  antagonistic  to  those  which  must 
accomplish  a  given  act.  He  reports  besides  a  certain 
number  of  interesting  observations  which  lead  him  to 
conclude  that  it  is  not  merely  some  certain  or  special 
symptoms  but  the  whole  disease  which  constitutes  a  strik- 
ing spectacle  "to  the  eye  and  tact  "  of  the  clinical  student, 
and  this  whole  is  katatonia.  Neisser  neither  refers  to  the 
differential  diagnosis,  the  etiology,  or  the  pathological  ana- 
tomy of  the  disease,  and  he  does  not  occupy  himself  at  all 
with  the  foundation  on  which  it  can  develop  itself. 

n. 

On  the  other  hand,  by  the  side  of  these  authors  who 
admit  the  existence  of  katatonia,^  there  are  others  who 
express  entirely  opposite  opinions. 

Arndt  "^  rejects  the  existence  of  this  disease  as  an  essential 
form  of  Span /III  iigs-Irrcscin. 

'  Holler,  Jjchcr  moturische  StiJruiuicii  hchii  cinfdclioi  Jrn'seui  (^Alhj.  Z.  f . 
Psych.,  Bd.  xlii.,  //.I,  1885). 

-liieser,  Ucher  Norviale  iind  JuifaJcj'figc/ie  Ikwcrningcii  {Arch.  f.  Piojch. 
inid  Neri:  Bd.  xiii.,  2,  1882). 

^  We  may  be  permitted  to  refer  in  this  place  to  several  monographs  on  kata- 
tonia, wbieh  we  have  been  unable  to  procure  :  Rush,  JDlxs.  innug.  187!)  ;  Rebs, 
Ein  Fall  von  hatatonlc,  Diss.  Erlangen,  1877  ;  Jensen,  ^1/(17.  Encych  Bd. 
xxiv.  At  one  of  the  last  meetings  (Nov.  2nd,  1887)  of  the  Medical  Society  of 
Berlin,  referring  to  a  communication  by  Vi.  Moll,  on  "Hypnotism,"  M.  .lenseii 
described  the  katatonia  of  Kahlbaum,  which  he  classed  after  the  epileptic  or 
unconscious  states,  and  which,  he  said,  closely  resembled  hypnotism  (^Dcut- 
ache  vicdiz.  Zcit.,  Nov.  10th,  1887,  p.  102()). 

^ Arndt,  Uchcr  Tctanw  nnd  Psychoxc  (Ally.  X./.  Psych.,  ISli,  Bd.  x.\x.,  S. 
28)  and  Ucbci'  Katalcpsic  nnd  Psychosc  {IhUl  !S.  '>'6). 
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Westplial  ^  admits,  as  does  the  original  describer  of  kata- 
tonia,  that  the  stupor  is  not  necessarily  accompanied  by 
melancholia,  and  that  it  is  sometimes  fomid  in  delusional 
insanity  (Verrilcktheit)  with  most  marked  delusions  of 
grandeur,  but  that  katatonia  is  not  a  special  form  of  in- 
sanity ;  it  is  only  an  acute  and  somewhat  peculiar  form  of 
VervHcktheit,  in  which  the  motor  symptoms  do  not  possess 
the  character  of  spasms,  neither  have  the}'  the  importance 
which  Kahlbaum  wishes  to  ascribe  to  them. 

Tigges-  gives  to  the  assembly  of  German  alienists  at 
Nuremberg  in  1877  statistics  of  various  cases  of  mental 
alienation,  in  which  he  finds  symptoms  which  one  may 
attribute  to  katatonia.  He  does  not  at  all  admit  such  a 
distinct  form,  and  to  him  the  stupor  and  other  special  kata- 
tonic  phenomena  are  only  symptoms. 

Von  Einecker  ^  read  to  the  assembly  of  alienists  of  1880, 
at  Eisenach,  a  work  by  Fink  on  hebephrenia.  In  this 
memoir  Fink  describes  three  cases  which  according  to  him 
resemble  very  closely  katatonia,  and  exhibit  nearly  all  its 
symptoms.  He  cites  Hecker  {AUg.  Z.  f.  Psych.  Bd.  xxxiii.,  S. 
612),  who  describes  a  case  of  katatonia  followed  by  hebe- 
phrenia. But  according  to  Fink  although  katatonia  is  of  a 
favourable  prognosis,  the  insanity  of  puberty  is  very  serious. 
A  discussion  took  place  on  this  subject.  Sander  did  not 
admit  the  existence  of  hebephrenia  and  opposed  Hecker's 
interpretation  of  it.  Mendel  rejected  at  the  same  time  the 
insanity  of  katatonia  and  that  of  puberty.  Sander  replied 
that  these  attempts  were  detrimental  to  a  satisfactory  classi- 
fication, and  finally  Binecker  declared  that  while  he  ad- 
mitted the  existence  of  hebephrenia,  he  refused  to  accept 
the  existence  of  katatonia. 

Krafft  Ebing"*  makes  a  variet}'  of   "folic  circulaire  "  of 


'  Westphal,  Ucier  die  Verrilclitheit.,  (Allrj.  Z.f.  Psycli.,  Bd.  xxxiv.,  1878,  S. 
252. 

-Tigges,  luMhaum:.-i  Katatonia  (All;/.  Z.f.  Pijscli.,  Bd.  xxxiv.,  1878,  S. 
731. 

^  Einecker,  L'aher  die  Bedcvtumj  der  IlehcpUrenle.  S)C.  (^Allg.  Z.  f.  Pys- 
chlatrle,  Bd.  xxxvii.,  S.  570).     Fink,  Beltrag  ziir  Kcnntnlss,  ifc,  id.  S.  490. 

"  Krafft  Ebiug.  LrJirh.,  2iid  ed.,  vol.  ii. 
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Kahlbaum's  katatonia.  Tamburini,^  at  the  fifth  congi'ess 
of  the  Psychological  Society  of  Sienne,  in  September,  188(5, 
described  some  observations  of  katatonia  and  melancholia 
attonita  with  cataleptic  phenomena.  He  asks  himself 
whether  the  cases  reported  as  t}qDical,  really  ought  to 
constitute  a  special  morbid  condition,  because  katatonic 
phenomena  are  to  be  found  in  other  diseases,  and  because 
its  course  is  that  of  a  typical  example  of  delusional  insanity ; 
thus  bringing  it  under  the  forms  accepted  in  our  existing 
classifications,  and  he  is  inclined  to  consider  it  as  a  form  of 
"  folie  circulaire  "  with  katatonic  phenomena. 

These  are  all  the  principal  attempts  wdiich  have  been 
made  to  isolate  katatonia  from  closely  allied  forms  of 
insanity.  We  have  been  much  struck  by  the  differences 
which  exist  between  authors,  not  only  in  point  of  detail, 
but  even  in  the  manner  in  which  the  disease  is  considered, 
when  taken  in  its  entirety ;  the  opinions  of  Schiile  more 
particularly,  varying  considerably  from  those  referred  to  in 
the  memoirs  we  have  just  analysed.  We  have  also  seen 
that  many  authors  totally  rejected  the  conception  of  kata- 
tonia, and  we  will  cite  still  others  who  without  offering 
any  opinion  whatever  on  katatonia  nevertheless  report 
analogous  cases,  which  they  describe  under  different  names. 
Moreover,  even  antecedent  to  Kahlbaum's  memoir,-  nu- 
merous cases  of  katatonia,  although  not  specified,  were  to 
be  found  in  special  books  ;  these  cases  are  classified  under 
mania,  melancholia  or  stupor,  as  the  special  katatonia 
phenomena  impressed  the  observers  as  merely  complications 
of  the  disease  they  were  describing  (Hardy,^  Clevenger,^ 
Burrow,''  Kelp,*'  Guislain,"  Griesinger,^  MoreP). 

But  even  according  to  the  opinion  of  the  advocates  of 

'  Tamburini,  Sulla  Catatonia  (Hie.  .yf.  di  fren,  1886). 

-  AccordiDg  to  Hauiinond  [luc.  cit.)  one  of  the  first  cases  of  katatonia  is 
to  be  found  in  the  reports  of  Bethlem  Hospital. 
■■'  Hardy,  Am.  Jonr.  of  yciiv.  and  Pxi/ch.,  vol.  iii. 
^  Clevenger,  Ibid. 

*  Rtutow,  •Commentaries,'  1828. 

«  Kelp,  Corresp.  hlatt.  f.  Pmjcli.,  1SC8,  p.  HoT.  and  ISGl.  p.  322, 
'  Guisliiin.  Leqons  oralca  nur  Ics  Pltrcnopathics,  1852. 

*  Griesinger,  Traitv,  den  malad.  vient.  {trad,  f run':,  dc  Donmic.  1805). 
"  Morel,  Etudat  vliniqucs,  \v\.  ii..  [>.  27.J  and  fnllowinir,  292,  293. 
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katatonia,  it  was  under  the  name  of  stupor  that  the  affections 
had  for  a  long  time  been  diagnosed  and  described,  especially 
in  France  (Baillarger  ^) .  At  the  present  time  also,  even  after 
the  work  of  Kahlbaum,  many  authors  continue  as  in  the 
past  to  report  these  symptoms  as  merely  varieties  of  other 
diseases. 

M.  Cullerre  ^  has  published  a  description  of  catalepsy  in 
a  case  of  hypochondria  Avith  delusions  of  persecution,  which 
we  find  mentioned  by  German  authors.  Further  we  have 
the  description  by  Lagardelle  ^  of  a  case  of  catalepsy  follow- 
ing an  attack  of  acute  mania.  These  observations  in  our 
opinion  remind  us  slightly  of  the  katatonia  of  Kahlbaum. 

M.  Dagonet*  seems  to  connect  these  facts  with  stupidity. 
The  same  ideas  are  found  expressed  in  the  recent  work 
of  Kroepelin.^  Amongst  the  observations  of  melancholia 
with  stupor,  and  cataleptic  phenomena,  published  under 
this  title  since  the  memoir  of  Kahlbaum,  and  which  we 
have  been  able  to  procure,  we  may  inention  those  of  An- 
gelucci,*^  Wiglesworth,'  J.  Voisin,^  and  AVagner."  In  other 
analogous  cases  (J.  Adam  ^°  and  Sankey ")  hysteria  seems 
evident  but  has  not  been  pointed  out  specially.  In  another 
similar  case  Fritsch  ^-  insists  upon  the  importance  of  hys- 
teria and  degeneration. 

The  influence  of  degeneration  is  also  admitted  by  Mauds- 
ley  ^^  who  while  speaking  of  hebephrenia  gives  a  description 

'  Baillarger,  Ann.  med.  P-iycIt.,  1843  and  1853. 

-  Cullerre,  Attn.  med.  Psijch.,  1877,  p.  177. 

■'  Lagardelle,  Ann.  med.  Pysch.,  1871,  p.  i^8. 

^  Dagouet,  Traite  dts  Maltid.  vicnt.,  187(). 

■''  Kroepelin,  Coinj).  dcr  Pynch.,  Leipsic.  1883. 

"  Angelucci,  La  sperimentale,  May,  1880. 

'  J.  Wiglesworth,  "  On  the  Pathology  of  Certain  Cases  of  Melancholia, 
Attonitaor  Acute  Dementia"  [Jour.  Ment.,  St;.,  1883,  p.  355). 

"  J.  Voisiu,  '-Notes  stir  un  eas  de  melancolie  avec  stupeiir  a  forme  catalepthpie, 
^•c."  {Arch,  de  Netir.,  1877,  vol.  xiii.,  p.  354). 

■'  Wagner,  Anal,  in  Scmaine  medicale,  6th  July,  1887,  p.  280. 

'"  J.  Adam,  "  A  case  of  melancholia  with  stupor  and  catalepsy  "  (Joi)rn.  of 
Ment.  Sc'.,  1884,  p.  508). 

"  Sanke3%  '  Lectures  on  mental  diseases,'  2nd  ed.,  1884,  ]).  208,  case  13. 

'-  Fritsch,  "  Zur  JtenntnUs  der  melancholia  attonita  "  (  Wiener  med.  Prcsse 
1878,  p.  1477,  1512,  1574). 

'■'  Maudsley,  Pathologie  dc  I'esjn'lt  [trad.franq.  de  Gcrnwnt,  18S3,  p.  478). 
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comparable  to  that  of  katatonia,  which   has  been  quoted, 
moreover,  even  by  the  advocates  of  the  latter. 

Lastly,  in  his  book  on  '  Folie  a  Double  forme,'  M.  Eitti^ 
refers  to  the  presence  of  cataleptic  symptoms  during  the 
melancholic  stage  and  reports  some  observations  on  it. 
Several  are  taken  from  the  writings  of  Kraft-Ebing  whose 
views  the  author  seems  therefore  to  adopt. 

III. 

To  sum  up,  we  find  ourselves  before  two  opinions  :  (1) 
either  katatonia  is  an  essential  morbid  form,  or  ('2)  the  cases 
classed  under  that  name  are  only  variations  of  types  already 
known  and  described.  Let  us  in  the  first  place  examine 
opinion  number  one,  namely,  that  katatonia  is  a  special  form 
of  disease. 

Amongst  the  characters  given  as  pathognomonic,  we  ob- 
serve figuring  ill  the  front  rank  katatonic  phenomena  of  the 
most  varied  nature  :  the  pathetic  attitude,  stereotyped  ges- 
tures, verbigeration,  marked  obstinacy  (often  systematic)  and 
finally  the  cyclic  course  of  the  disease,  on  which  however 
some  authors  insist  less  than  others  (Neisser). 

Here  a  question  arises.  Are  these  katatonic  phenomena 
as  well  as  others  mentioned  before,  really  characteristic  of  a 
special  form  of  mental  disease  ?  Let  us  consider  them  first 
by  themselves  and  indi\ddually,  beginning  with  the  most  im- 
portant ones — the  katatonic  symptoms  properly  speaking. 

A. — As  one  can  see  from  the  description  of  Kahlbaum, 
these  symptoms  may  be  most  numerous,  and  of  the  most 
variable  character — spasms,  general  or  partial,  epileptiform, 
hysteriform,  choreiform,  or  tetaniform  convulsions,  cataleptic 
conditions,  or  even  a  condition  of  simple  muscular  stiffness. 
Together  we  here  meet,  isolated  or  even  united  in  the  same 
individual,  almost  all  the  known  possible  disturbances  in  the 
domain  of  the  neuro-motor  as  well  as  the  muscular  systems 
(with  the  exception,  however,  of  paralyses).  Without  con- 
sidering the  cases  where  these  symptoms  can  show  them- 
selves in  connection  with  different  forms  of  disease  {e.g., 

'  liitti,  •  Tra'dc  cllniqvc  dclafulie  a  double  forme.''  1883,  Obs.  11.  ll?,  13. 
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rheumatism,  typhoid  fever),  we  can  see  that  each  of  them 
may  be  met  with  in  the  most  varied  psychopathic  conditions 
(Arndt,  Krafft  Ebing/  Freusberg,^  EdeP). 

In  the  first  place  we  can  classify  the  hysterical  psychoses. 
The  insane  hysterical  patient  remains  none  the  less  hysteri- 
cal ;  the  insanity  does  not  suspend  itself,  nor  is  it  replaced 
by  a  fatal  termination,  such  as  may  be  produced  by  physical 
manifestations  of  nervous  lesions,  as  convulsive,  choreiform 
or  tetanic  seizures.  So  also  with  convulsions  or  contrac- 
tions, cataleptic  conditions  are  very  frequently  associated 
with  hysteria  apart  from  the  attacks  of  catalepsy  and  hypno- 
tism. Indeed,  if  in  the  state  of  watching  the  hysterical 
patient  can  exhibit  the  neuro-muscular  hyper-excitability  of 
lethargy  or  the  cutaneo-muscular  hyper-excitability  of  som- 
nambulism, then  we  may  also  find  the  muscular  flaccidity  of 
catalepsy.  Lasegue^  had  already  noticed  the  fact  of  catalepsy 
existing  during  the  state  of  being  awake,  in  the  case  of 
hysterical  patients.  M.  Charcot  °  in  his  lessons  on  hystero- 
traumatic  paralyses  speaks  of  a  patient  subject  to  hysteria, 
who  presented  while  awake  cataleptic  immobility  of  his 
limbs,  even  when  placed  in  the  most  varied  positions.  MM. 
Binet  and  Fere^  have  recently  taken  up  these  studies  in 
an  interesting  memoir,  and  have  reported  new  instances 
as  examples  of  this  condition  of  nmscular  plasticity  while 
awake. 

These  phenomena  may  also  exist  in  degenerative  con- 
ditions with  mania,  especially  in  the  mystic  (Morel '')  or 
erotic  types,  and  even  apart  from  all  maniacal  symptoms ; 
for  example,  we  find  it  with  imbeciles  and  epileptics.  We 
shall  here  report  two  examples  which  we  have  been  enabled 

>  Krafft  Ebing,  Lr.lirhucli,  B.  1. 

-  Fi'eusberg,  Ueher  viotorisclie  symj>toine  hel  einfaclien  Psy chosen  [Arch,  f. 
Psych.  B(l.  xvii.,  188G,  S.  757). 

3  Edel,  Ally.  Z.f.  Psych.,  Bd.  xlii.,  188G. 

^  Las&gue,  Catalepsies  2^articllcs  et  passayeres,  in  Etudes  meiUcalcs,  vol.  i., 
p.  899.     Anesthesle  ct  ataxic  hysterique,  Ibid.,  vol.  ii.,  p.  85,  and  following, 

*  Charcot,   Legons  sur  les  maladies  dit,  systeme  nervetix,  vol.  iii.,  p.  357. 

"  A.  Binet  and  Ch.  Fere,  Rechcrches  experiinentales  sur  la  jJhi'si.oloyie  des 
mourcrnents  chez  les  liystcrUpies,  in  Arch,  dc  jihyslol.,  Oct.  1, 1887,  p.  323. 

'  Morel,  Tralte  des  vial,  mcnt,,  18G0,  Note  of  page  491,  and  Etudes  clini- 
dues,  vol.  ii.,  p.  178. 

VOL.   XII.  14 
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to  study  while  under  the  care  of  our  excellent  collea<^ie, 
M.  Ch.  Fere,  of  Bicetre. 

Case  I. — L.,  aged  twenty,  has  been  brought  up  in  the  service 
of  children  ;  frequent  attacks  of  both  diurnal  and  nocturnal 
epilepsy,  which  have  caused  iiitellectual  weakening,  becoming 
more  and  more  pronounced.  Biting  of  tongue,  aura  in  the  shape 
of  a  ball,  no  signs  of  hysteria,  no  anaesthesia,  no  loss  of  sensi- 
bility to  touch  or  temperature,  no  disturbance  of  the  muscular 
sense.  This  patient  has  the  singular  faculty  of  passively  pre- 
serving for  more  than  half  an  hour  the  positions  which  are  given 
to  his  limbs,  or  which  he  will  take  himself,  and  this  he  does  with 
iais  eyes  open.  In  this  condition  his  muscles  only  show  a  slight 
degree  of  stiffness. 

Case  II. — F.,  aged  twenty- six  years.  Epileptic  since  the  age 
of  nineteen.  Slight  muscular  spasms  ;  possesses  the  same  power 
as  the.  other  patient,  but  more  pronounced  ;  he  remains,  it  seems, 
longer  in  the  same  position.  There  is  no  stiffness  with  him 
wheU  a  limb  is  extended  ;  besides,  there  are  no  indications  of 
hysteria,  no  loss  of  feeling  or  impairment  in  the  muscular  sense. 

These  motor  disturbances  become  graver  in  melancholia, 
and  especially  when  associated  with  stupor.  We  will  return 
to  this  important  point  in  the  nature  of  the  stupor  later  on  ; 
for  the  present  we  will  only  remind  our  readers  that  it  is 
under  this  name  that  many  authors  have  described,  and  still 
do  describe,  the  katatonia  of  Kahlbaum. 

Guislain  ^  also  notices  these  symptoms  in  the  condition 
which  he  names  ecstasy ;  differing  from  the  ecstasy  of  others 
especially  of  hysterical  patients,  and  wdiich  also  presents  the 
symptoms  we  have  under  review  (Morel,*  Michea'^).  They 
may  all  accompany  symptomatic  melancholia ;  one  meets 
them  for  instance,  during  the  periods  of  depression  in  cir- 
cular insanity  (Kitti)  and  in  the  different  forms  of  alcoholic 
intoxication,  where  they  are  as  it  were  the  rule,  occurring  as 
shocks,  spasms,  or  convulsions.  We  have  recently  had  the 
opportunity  of  observing  a  case  of  alcoholism  in  a  woman 
who  suffering  from  panophobic  stupor  presented  these 
symptoms  under  three  different  forms  :  muscular  spasms, 
general    rigidity    and     cataleptiform    immol)ility.      ^f.    B. 

'  Guislain.  loc.  rif. 

-  Morel,  Ti'iiitc  dtnujitc  (Its  maladirit  mrntalr.t,  ISGO.  p.  1'.)!. 

■'  ^Jichua.  iJirt.  ilc  Jdrcoud..  Art.  T'.r/d.ic. 
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Battagiia^  lias  also  observed  cataleptiform  conditions  in  an 
individual  intoxicated  by  haschich,  and  lie  accepts  in  this 
case  the  hypothesis  of  primary  hysteria. 

In  the  other  forms  of  melancholia  which  do  not  present 
symptoms  of  depression,  but  rather  those  of  simple  anxiety, 
we  also  meet  symptoms  of  the  same  nature,  very  different 
however  from  the  tremblings  so  often  found  in  the  anxious 
melancholic.  One  of  us  has  been  able  to  procure  a  case  of 
this  nature,  and  although  the  observations  are  very  incom- 
plete, it  may  be  interesting  to  report  it,  as  it  presents  several 
particulars  which  associate  it  very  closely  with  those  published 
by  Kahlbaum  in  the  memoir  which  we  have  analysed. 

Case  III. — Mrs.  C,  agsd  thirty-four,  brought  under  our  care 
on  September  1st,  has  been  subject  for  the  past  fifteen  days  to  an 
attack  of  anxious  melancholia,  this  being  her  fourth  attack.  We 
are  unable  to  give  any  information  regarding  her  previous  illnesses. 
There  is  very  great  anxiety,  panophobic  terrors,  numerous  hallu- 
cinations of  sight  and  hearing ;  she  sees  dreadful  animals,  hears 
voices  who  tell  her  that  she  is  a  murderess,  and  that  she  has 
murdered  also  her  children.  She  has  ideas  of  her  own  guilt, 
thinks  she  must  poison  herself,  and  fears  for  her  relations ;  is 
continually  sighing,  never  remains  in  one  position,  but  is  con- 
stantly walking  about  like  a  drunken  woman,  swinging  her  arms, 
and  always  about  to  fall.  At  other  times  she  is  agitated  as  one 
in  despair.  She  repeats  everything  spoken  to  her,  or  which  she 
hears  around  her.  Spasms  affect  the  right  arm,  giving  to  that 
limb  almost  a  rhythmic  movement  comparable  to  choree  inallca- 
toirc.     We  have  not  discovered  any  hysterical  symptoms. 

Septcinhsr  SOtli. — She  is  no  longer  anxious,  but  depressed, 
still  retaining  her  melancholic  ideas.  She  works  a  httle.  No 
more  movements  of  the  arm. 

October  20t]i. — She  has  again  hallucinations,  and  is  anxious, 
contiiiualhj  rcpcatimj  :  '' Mij  poor  cliildren,  mi/  poor  children;" 
tualks  hackivards.  There  are  cajaiii  jerhiiuj  mocoiicnts  of  the  right 
arm. 

November. —  She  calls  herself  a  criminal,  thinks  she  is  about 
to  be  guillotined,  that  we  are  going  to  boil  her.  Is  very 
anxious,  and  has  the  aspect  of  a  maniac,  cries,  sighs,  and  is 
continually  in  motion.     She  has  the  staggering  gait  of  an  in- 

'    n.    PattnKlin,  Siil   lidKdurli   c  aua    azhmc    {La  I'xijcldiitrui.  1S87,  Anno  it 
J'(i/sc.  i..  p.  L'l ). 
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toxicated  person.  She  talks  and  sinfjs  in  a  inithctic  tone  all  the 
little  incidents  of  her  life.  There  are  still  jerking  almost  con- 
tinuous moyen:vents  of  the  right  arm. 

This  patient,  whom  we  have  lost  sight  of,  recovered  some 
weeks  later. 

These  particular  symptoms  may  also  be  found  in  hypo- 
chondriacal mania  (Cullerre)  where  Morel  ^  has  already 
noticed  them.  They  may  also  exist  in  addition  to  the 
excitement  (Lagardelle) .  We  know  moreover  that  in  the 
gravest  form  of  excitement,  more  particularly  in  acute 
delirium,  that  disturbances  of  the  neuro-motor  system  can 
be  most  serious.  Krafft  Ebing  -  describes  likewise  katatonic 
symptoms  in  dementia. 

Even  in  general  paralysis  at  some  stage  or  other  we  may 
meet  with  a  variety  of  katatonic  symptoms.  Alongside  of 
symptoms  called  paralytic  we  may  meet  con\Tilsive  attacks, 
and  a  condition  of  rigidity  as  described  by  Kahlbaum  is  found 
in  cases  of  katatonia.  "We  have  recently  had  the  opportunity 
of  observing  two  female  general  paralytics  at  the  Salpetriere 
in  whom  the  stiffness  was  so  marked  as  to  resemble  per- 
manent contraction.  In  one  case  especially  that  of  a 
patient  who  maintained  her  limbs  in  a  condition  of  forced 
flexion,  to  prevent  permanent  deformity  and  ulceration 
(which  might  have  been  produced  by  her  nails)  it  was 
necessary  to  apply  an  apparatus  fitted  to  her  arms  and  hands ; 
tjiere  were  however  neither  contractions  nor  retractions. 
Instances  of  this  kind  are  very  common  indeed  and  we  will 
not  further  insist  upon  them.  Nevertheless  we  may  here 
call  attention  to  an  interesting  work  by  Knecht,^  reporting 
examples  of  the  combination  of  general  paralysis  and 
katatonia.  M.  Sage  '  has  from  his  standpoint  studied 
choreiform  movements  in  general  paralytics. 

To  sum  up,  we  thus  see  that  katatonic  phenomena  taken 
singly  have  nothing  to  characterise  them,  for  they  arc  found 

'  Morel,  Iniifc  drx  mal.  inrnt.,  p.  Til'. 
-  Knifft  Kbiiig,  loc.  cif.  Bd.  i. 

^  Knecht,  Uchrr  die   katatonhchc  I'JrKciiclnviigcii.  in  drr  Parali/ic  (AUg,  Z. 
f.  Psi/rJi.,  B.l.  xlii.,  1886). 

'  Sage,  These  de  Lyon,  1884. 
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in  a  niiiltitnde  of  mental  affections.  Apart  from  accidental 
motor  disorders,  such  as  spasms  or  contractions,  which  one 
may  meet  outside  mental  diseases  properly  speaking,  there 
are  motor  disorders  which  belong  specially  to  insanity,  and 
which  can  be  present  in  the  most  varied  forms  of  mental 
disease.  Morselli  ^  divides  them  into  states  of  increased 
reflex  excitability  of  the  muscles  (tetany) ,  increased  muscular 
tonicity  (catalepsy),  and  states  of  abnormal  distribution  of 
central  motor  impulses  (such  as  stiffness  at  the  beginning  of 
a  movement). 

Consequently  we  may  say  with  Arndt,"  that  the  insanity 
of  tonicity  {Spannungs-irresein)  is  not  a  disease,  but  may 
develop  itself  upon  the  most  diverse  grounds  and  under  the 
most  varied  conditions. 

Further,  considering  them  only  in  the  cases  called  kata- 
tonia,  their  mode  of  development,  course  and  relations  with 
the  other  symptoms  have  nothing  to  specify  them  and  they 
present  no  regular  characteristics.  We  may  meet  them  in 
all  the  stages  and  during  the  whole  course  of  the  disease,  or 
only  during  a  limited  period ;  they  may  be  predominant  or 
considerably  effaced,  and  in  their  relations  to  the  insane 
delusions  they  have  been  spoken  of  as  primary,  secondary  or 
independent.  Let  us  add  also,  that  in  their  essentials  even, 
they  seem  to  us  to  differ  completely  from  each  other. 
First,  their  external  manifestations  present  very  varied 
forms;  then  they  can  be  spontaneous  or  not,  and  we  readily 
admit  that  if  they  are  mostly  the  consequence  of  insane 
ideas  there  is  nothing  impossible  in  the  fact  that  their 
direction  may  be  changed,  or  at  other  times  new  symptoms 
may  be  suggested.  On  the  other  hand  they  may  be  in- 
dependent of  any  insane  idea,  and  we  can  see  that  with 
certain  patients  they  appear  to  be  subject  to  the  influence  of 
the  will  and  are  only  a  simple  phenomenon  of  attention 
produced  apart  from  all  indications  of  effort,  or  at  least  with 
a  minimum  of  effort,  disappearing  when  the  attention  of  the 
patient  is  fixed  or  directed  to  some  other  point.  This  fact 
has  been  ascertained  in  one  of  M.  Ch.  Fere's  patients,  and  in 

'  Morselli,  Mannale  dl  Semcjotlca  dellc  mal.  ment.,  Turin,  1880. 
■  Arndt,  lor.  cit. 
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the  case  of  a  woman  whom  we  obsen-ed  at  Salpetriere.  In 
other  cases  these  phenomena  seem  to  be  outside  the  domain 
of  the  will,  independent  of  the  patient's  attention,  and  per- 
formed miconsciousl}' ;  admitting  however — as  we  stated  in 
our  last  observation  or  case — of  explanation  by  referring  to 
alterations  of  the  muscular  sense. 

B. — Alongside  of  these  sj-mptoms  there  are  others  in 
closer  relation  to  the  psychical  disturbances,  and  which 
Kahlbaum  states  are  as  equally  characteristic  of  katatonia. 
He  even  considers  them  from  the  pathogenic  point  of  view 
as  being  of  the  same  nature  as  the  preceding  ones.  Let  us 
cite  as  examples,  verbigeration,  dumbness,  stereotyped 
gestures,  pathetic  attitudes  and  systematised  resistance. 
It  is  thus  that,  dominated  by  the  idea  that  the  spasm- 
element  occupies  a  leading  place  in  the  disease  he  describes, 
Kahlbaum  ascribes  the  verbigeration  to  a  spasm  of  the 
speech  muscles,  due  to  an  impulse  from  the  central  speech 
centres ;  the  same  might  occur  in  the  case  of  dumbness 
which  might  be  due  to  a  tonic  convulsion,  as  opposed  to 
A'erbigeration,  due  to  a  clonic  one. 

Similarly  also,  the  stereotyped  gestures  might  be  ascribed 
to  acts  of  combined  spasms.  It  will  be  suificient  for  us 
merely  to  signalise  these  statements  ;  such  physio-patho- 
logical hypotheses  cannot  even  be  discussed.  They  may  be 
ingenious  views  of  the  mind  but  they  do  not  form  a  founda- 
tion solid  enough  to  build  a  new  nosological  form  upon. 
Moreover,  whatever  may  be  the  explanation  of  these  pheno- 
mena, considering  them  from  the  purely  clinical  point  of 
view,  they  have  not  in  our  opinion  the  importance  which 
Kahlbaum  gaves  them.  We  note  in  the  first  place  that  after 
having  given  the  verbigeration  as  an  important  diagnostic  sign, 
Kahlbamn  adds  that  in  the  course  of  the  disease  it  may 
transform  itself  into  any  of  the  other  forms',  from  which  lie 
had  previously  distingTiished  it  (ordinary  Bcdesucht,  loquacity 
of  the  mentally  enfeebled,  confused  ideation,  and  confabula- 
tion) .  On  the  other  hand,  we  are  of  opinion  that  this  ver- 
bigeration has  nothing  that  characterises  it,  for  we  may  meet 
it  elsewhere  paiticularly  in  cases  of  primary  or  secondary 
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intellectual  enfeebleinent.  Vogelsang  and  Jastrowitz  ^  notice 
it  also  in  general  paralysis.  Stereotyped  gestures  com- 
parable to  nervous  twitchings,  are  also  frequent  in  the  same 
cases  of  liiental  weakening,^  with  or  without  the  co-existence 
of  mania  which  when  it  exists  explain  their  nature  fre- 
quently without  the  necessity  of  invoking  the  theory  of  co- 
ordinated spasms  from  certain  cerebral  centres.  A  well- 
known  instance  is  that  of  the  sigher  (gemisseur)  of  Morel. ^ 
As  regards  the  pathetic,  strange  and  sometimes  cabalistic 
attitudes,  they  exist  most  frequently  in  delusional  insanity, 
especially  when  it  is  grafted  on  a  degenerative  foundation. 
Indeed,  some  authors  maintain  that  they  are  characteristic 
of  this  type.'*  The  obstinacy  and  systematised  resistance 
present  nothing  worthy  of  remark,  for  they  are  mostly  to  be 
observed  as  associated  with  all  cases  of  the  melancholic  state  ; 
so  much  so  is  this  the  case,  that  one  author  has  given  the 
name  of  "the  insanity  of  opposition"  to  melancholia."' 
Dumbness  is  also  met  with  in  the  same  conditions,  especially 
in  profound  melancholia,  of  which  it  is  almost  a  necessary 
symptom,  and  without  there  being  any  coincidence  with  the 
least  katatonic  phenomena. 

C. — Neither  does  the  course,  called  cyclic,  of  the  disease 
offer  anything  characteristic ;  for  the  variable  conditions 
through  which  the  disease  passes  have  nothing  regular  in 
their  mode  of  appearing  or  in  their  relative  positions.  We 
may  con^^ince  ourselves  of  this  by  reading  Kahlbaum's 
descriptions  and  observations.  This  author  wdio  with  the 
desire  of  noting  a  recurrence  of  the  same  phenomena  goes 
the  length  of  seeking  in  the  previous  life  of  the  patient 
some  attack  of  mania  that  may  have  happened  years  before, 
in  order  to  establish  his  theory  that  a  maniacal  period  exists 
always  before  the  characteristic  katatonic  attack.  He  does 
not  take  into  account  the  fact  that  katatonia  does  not  alwaj's 

^Allff.  Z.f.  Psych.,  P.d.  xlii.,  SSG,  p.  331. 

^E.  Brugia  e  S.  Marzocchi,  Dei  movimcnfl  nixtem.  in  ale.  foniic  d'indcho. 
ment  (Arch,  ital.pcr  Ic  vial,  new.,  September  18S7). 

^  Morel,  Etudes  cliniqvrs,  vol.  i.,  and  Traite  des  vial,  iitcnt.,  p.  711!. 

■•Tauiii  and  Riva,  La,  Paranoia,  confrih.  al.  xtoria  drllr  dcricncra:.  2'sichiche 
{Jiiv.  sjier.  difren.,  188-t-ij-G). 

•'■  Guislain,  lac.  cit. 
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commence  by  a  maniacal  outburst.  Not  only  does  this 
initiatory  period  of  maniacal  excitement  appear  to  us  to  be 
often  one  of  melancholic  anxiety,  but  many  cases  present 
themselves  as  depressed  melancholies  from  the  very  be- 
ginning of  the  disease.  Considered  from  another  aspect 
the  cycle  of  the  malady  presents  nothing  truly  regular.  We 
may  easily  note  more  or  less  regular  alternations  of  excite- 
ment, and  these  attacks  present  themselves  as  often  under 
the  form  of  maniacal  excitement  as  of  melancholic  anxiety 
(Hammond-),  and  further,  this  depression  may  increase 
even  to  the  stage  of  stupor.  Taken  in  its  entirety  this 
would  be  the  general  course  in  successive  phases  of  the 
forms  of  insanity  noted  by  Guislain,  Zeller  and  Griesinger. 
Let  us  add  also  that  Kahlbaum  recognises  ' '  that  mental 
diseases  in  general,  including  katatonia,  begin  with  melan- 
cholia, pass  into  mania,  next  into  Verwirrthcit,  and  finally 
end  in  dementia."  In  another  place  he  says:  "Melancholia 
attonita  which  has  been  considered  until  now  as  a  special 
form  of  disease  develops  itself  primarihj  in  very  rare  cases  ; 
it  pursues  in  general  rather  a  course  of  simple  melancholia, 
or  a  condition  of  melancholia  following  mania  in  such  a 
manner  that  the  melancholia  attonita  is  the  third  phase  of 
the  complete  process  which  terminates  in  recovery  or  de- 
mentia." This  is  an  incontestible  clinical  fact  which  has 
moreover  been  known  for  long,  and  frequently  verified 
(Morel,^  Guislain,  Griesinger,^  Dagonef),  so  much  so  that 
"for  the  same  attack  of  disease  there  are  four  constituting 
phases.  It  follows  from  this  according  to  Guislain,  Zeller, 
and  Griesinger,  that  the  various  forms  of  insanity  have 
different  phases,  and  that,  no  more  than  simple  melancholia 
mania  or  dementia,  can  melancholia  attonita  either  be  con- 
sidered to  be  a  particular  form."  This  argument  is  perhaps 
excellent  for  Kahlbaum  who  wishes  to  believe  that  simple 
melancholia  attonita  is  merely  a  mild  form  of  katatonia. 
But  for  us  who  admit  with  diHiculty  a  katatonia  without 

'  Hammond,  luc.  cit, 

'  Morel,  Tvaitd  dcs  mal.  motf.,  p.  ISO,  and  Muck's  cliniijiit.i,  vol.  ii.,  p.  257. 

■'  Griet^iJiKcr,  loc.  cit..  p.  295. 

■*  1  )asonet,  loc.  cit. 
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katatonic  syinptoius,  and  who  hope  not  to  be  contradicted 
when  saying  that  many  cases  observed  in  asyhims  do  not 
present  the  katatonic  symptoms  of  Kahlbaum — for  us  there- 
fore the  above  argmnent  seems  to  have  Httle  weight ;  and 
as  we  have  just  seen  that  he  also  associates  the  course  of 
katatonia  with  that  of  other  forms  of  insanity  in  general, 
we  say  of  it  what  he  says  of  melancholia  attonita,  namely, 
that  it  must  not  be  considered  as  a  particular  form,  at  least 
as  judged  by  its  course.  We  have  likewise  seen  what  can 
be  said  in  support  of  its  symptoms  in  particular. 

To  sum  up,  isolated,  not  one  of  the  symptoms  which  we 
have  passed  in  review  can  by  itself  characterise  a  special 
psychopathic  form  of  disease.  Is  it  otherwise  with  them 
when  considered  i)i  toto  ! 

IV. 

.  In  short,  in  order  that  a  union  of  symptoms  not  char- 
acteristic in  themselves  may  constitute  an  essential  patho- 
logical entirety,  it  is  necessary  that  they  possess  among 
themselves  close  relations  with  regard  to  their  nature,  origin, 
mode  of  succession  and  causation,  in  such  a  manner  that 
notwithstanding  their  inevitable  variations,  one  can  always 
grasp  their  relations,  recognise  their  connections,  and  refer 
them  to  a  defined  primitive  type,  and  to  a  common  superior 
cause. 

Now  this  is  not  the  case  here;  we  do  see  a  co-existence 
in  the  description  of  katatonia,  but  not  an  association  or 
a  combination  of  symptoms.  Whatever  the  advocates  of 
katatonia  may  say  of  it,  the  difference  between  it  and 
general  paralysis  is  great.  The  origin  of  the  latter  rests 
on  a  solid  foundation  of  anatomical  lesions,  the  intimate 
nature  of  which  is  perhaps  not  yet  absolutely  known, 
but  which  is  sufficient  even  with  our  present  imperfect 
knowledge  to  create  a  morbid  class,  and  perhaps  in  time 
we  may  succeed  in  determining  its  varieties.  Here  on 
the  contrary  nothing  is  precise,  for  the  meningitic  lesions 
of  a  tubercular  nature  found  in  some  cases  are  not  the 
anatomical  characteristics  of  the  disease  ;  and  they  all  rest 
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Oil  liypotlietical  data  of  hypersemia  (Mepiert)  producing 
vaso-motor  contractions,  or  spasms  from  certain  cerebral 
regions  (Kahlbanm,  Xeisser)  which  are  variable,  multiple, 
and  which  we  can  only  vaguely  determine  owing  to  the 
imperfection  of  our  actual  data  as  regards  the  anatomy  and 
physiology  of  the  brain.' 

Kahlbaum  admits  himself  that  the  pathological  anatomy- 
has  j^et  to  be  made  and  Kiernan  after  long  dissertations 
arrives  at  the  conclusion  that  the  essential  characteristic  is 
a  primary  vaso-motor  dilatation ;  leaving  aside  the  menin- 
gitis, which  one  might  imagine  he  should  have  utilised  for 
the  purpose  of  making  a  suitable  anatomo-pathological  foun- 
dation. Besides,  as  we  have  seen,  Brosius  divides  katatoma 
into  three  groups,  which  resemble  one  another  little  anatomi- 
cally. Other  authorities  do  not  refer  at  all  to  the  pathological 
anatomy.  Therefore  the  anatomical  lesions  are  absent,  and 
as  nothing  does  authorise  us  to  associate  these  phenomena 
(which  we  may  suppose  to  be  of  dynamic  order)  to  identical 
known  symptoms  resulting  from  an  organic  cause,  it  follows 
that  the  pathological  structure  cannot  show  a  solid  or  rational 
foundation. 

But  ill  the  absence  of  an  anatomical  substratum  and 
determined  physiological  data  l)y  what  can  a  morbid  form 
characterise  itself?  AVe  are  left  to  deal  with  the  symptom- 
atic evolution  and  the  Eetiology.  Again,  the  absence  of  a  cer- 
tain anatomical  criterion  necessitates  extreme  care  in  the 
choice  and  classification  of  the  phenomena  and  of  described 
examples  of  the  condition.  Now  even  the  classification  of 
the  varieties  of  katatonia  which  Kahlbaum  gives  at  the  end 
of  his  memoir  show  us,  even  if  the  reading  of  the  symptom- 
atology and  his  observations  had  not  already  convinced  us, 
how  varied  were  their  intensity,  mode  of  appearing,  succes- 
sion, and  even  the  evolution  of  the  different  stages  of  the 
disease.  It  seems  to  us  superfluous  to  dwell  upon  this  point 
further,  as  we  have  already  exposed  these  fallacies  in  the 
early  parts  of  this  work.  We  should  only  be  repeating  our- 
selves. 

As  regards  the  aetiology,  which  if  we  exclude  certain 
particular  exceptions  fails  to  assist  us  in  making  a  differen- 
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tial  diagnosis  in  general  medicine,  the  causes  above  recorded 
are  absolutely  insufficient  in  cases  of  mental  diseases,  where 
aetiology  is  one  qf  the  most  unsolvable  problems  to  which  the 
alienist  physician  devotes  his  energies  dail}'.  One  may  know 
the  very  numerous  causes  of  mental  disease  in  general ;  but 
it  is  almost  impossible  to  determine  the  action  of  a  particular 
cause  in  a  given  case,  when  considered  from  the  point  of 
view  of  its  origin,  or  the  particular  form  it  may  take,  and  the 
special  course  that  it  may  follow. 

Moreover,  the  a^tiological  causes  which  Kahlbaum  gives 
are  perfectly  common-place  ones,  and  such  as  we  may  find 
at  the  source  of  all  possible  forms  of  mental  disease.  There 
are  however  two  causes  which  in  our  opinion  might  induce 
a  special  predisposition  and  serve  to  characterise  the  foun- 
dation on  which  the  disease  develops  itself.  These  are : 
degeneration  in  general,  and  the  hysterical  state.  These 
two  factors  are  not  mentioned  l^y  its  advocates,  and  yet 
they  seem  to  us  to  be  of  great  importance.  In  fact,  we 
find  in  the  description  of  katatonia,  most  of  the  features 
common  to  all  hereditary  forms  of  insanity ;  such  as  an 
alternation  of  the  delirium  with  the  succession  of  exalted  or 
depressed  states  (MoreP),  monotonous  verbosity,  incoherent 
or  emphatic  language,  theoretical  poses,  strange  cabalistic 
attitudes,  a  predominance  of  poetical,  theoretical,  or  mystic 
ideas,  such  as  are  described  in  Kahlbaum' s  observations,  and 
so  frequently  noticed  as  to  induce  Schiile  to  consider  kata- 
tonia as  a  kind  of  religious  A\'almsinn.  Let  us  also  call 
attention  to  the  frequency  with  which  psychical  disturbances 
occur  at  certain  biological  epochs  in  those  with  a  hereditary 
tendency  to  mental  disease;  we  will  then  not  be  surprised 
that  certain  authors  should  have  classified  katatonia  amongst 
the  insanities  of  puberty  (Maudsley-).  Besides,  most  of  the 
causes  noted  in  the  observations  of  katatonia  do  commonlj- 
act  only  as  occasional  factors  on  individuals  having  more  or 
less  a  hereditary  taint.  Let  us  here  cite  as  examples  sexual 
excesses,  onanism,  puberty,  accouchement,  menstruation  and 
alcoholism,  upon  which  Kiernan  insists.     Finally,  our  study 

'  Morel,  loc  clL,  p.  i''J.  "  Maiulsley,  lac.  cit. 
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of  the  observations  shows  us  that  even  the  majority  of  the 
patients  present  different  characteristic  features,  indicative 
of  mental  degeneration,  and  sometimes  even  of  phj^sical 
deformities,  the  importance  of  which  has  seemed  to  have 
escaped  the  observers'  notice,  who  we  must  say  have 
in  the  examination  of  their  patients  paid  insufficient  atten- 
tion to  the  question  of  degeneration  in  generaL 

With  regard  to  hysteria  which  especially  in  its  maniacal 
forms  may  approach  and  even  be  classed  with  degenerative 
states,  it  partakes  of  the  same  characters  as  above  enumerated, 
but  it  may  also  favour  the  production  of  katatonic  phenomena 
properly  speaking.  Is  it  not  in  hysteria  chiefly  that  one 
observes  more  or  less  defined  convulsive  seizures  of  a  hystero- 
epileptic  character,^  attacks  of  catalepsy,  lethargy,  muscular 
contractions,  ecstasy,  and  choreiform  movements,  without 
taking  into  account  simple  hj^er-excitability  (neuro-  and 
cutaneo-muscular)  and  muscular  flaccidity  while  awake  ? 
Now  hysteria  has  never  been  seriously  sought  for  in  the 
observations  of  katatonia  which  we  have  read  of ;  only  very 
briefly  and  in  a  vague  manner  have  researches  on  sen- 
sitive anEesthesia  been  referred  to.  The  nature  of  the 
attacks  is  always  badly  defined  and  in  very  general  terms  ; 
they  are  called  hysteriform  or  epileptiform  seizures,  &c.,  or 
perhaps  one  is  satisfied  with  saying  that  a  patient  has  a 
hysterical  aspect.  Yet  w^e  would  be  readily  inclined  to  think 
that  a  more  attentive  research  could  have  disclosed  in 
the  patient  the  presence  of  some  hysterical  symptoms,  and 
this  so  much  the  more  because  we  meet  in  reading  the 
observations  symptoms  which  are  often  enough  found  in 
hysteria  to  induce  one  to  be  arrested  by  them.  However, 
their  importance  does  not  seem  to  have  been  understood,  or 

'  Morel  (Etude-t  Cl'tn'upics,  vol.  ii.,  p.  285,  and  following)  reports  under 
the  name  of  "  stupidit)'^"  cases  which  seem  to  us  analogous  to  katatonia.  aud  he 
rightly  considers  the  i)resence  of  the  i)rincipal  phenomena  (called  later  on 
katatonic).  and  the  special  course  of  the  affection  to  be  connected  with  a  state 
of  mental  de;<eneration,  and  of  very  grave  prognosis.  Elsewhere  [Traite  dcs 
mal.mcnt.,i')\),'h.s  says  that  the  phenomena  of  ecstasy  and  catalepsy  are 
associated  in  a  more  intimate  manner  with  the  history  of  epidemic  insanities, 
especially  to  that  of  religious  mania,  and  to  certain  neuropathic  conditions,  such 
as  hysteria. 
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they  have  been  associated  with  the  katatonia,  whereas  in 
some  cases  they  have  preceded  it  by  several  years,  "\^'e 
also  find  tonic  spasms  occurring  in  episthotonos  in  the 
course  of  convulsive  seizures,  re-appearing  several  times  in 
one  day  (Case  II.  of  Kahlbaum)  ;  uncertain  convulsive 
attacks  (as  found  in  almost  all  the  observations)  and  followed 
later  by  involuntary  attacks  of  weeping  and  laughter  (Case 
III.);  loss  of  sensibility  of  the  pharjnigeal  mucous  membrane 
(Case  IV.);  recurring  attacks  of  laughter  at  the  same  hour 
for  several  years  in  a  nervous  subject  (Case  I.  of  Hecker) 
before  the  beginning  of  the  katatonia  which  was  moreover 
followed  by  hebephrenia  ;  convulsive  attacks  associated  with 
episthotonos,  with  intense  delirium  towards  the  termination 
of  an  attack  of  typhoid  fever  and  before  the  first  symptoms  of 
katatonia  appear  {Ibid,  Case  II.)  ;  a  similar  attack  present- 
ing some  of  the  characters  of  the  arc  de  cercle  (Case  W .  of 
Neisser)  occurring  in  a  woman  in  whom  Kroepelin  had 
suspected  the  existence  of  hysteria,  but  this  factor  had  been 
neglected  by  Neisser  (Obs.  IX.).  In  two  other  cases  referred 
to  by  the  same  author  we  find  somnambulism,  with  black 
visual  hallucinations  (Case  X.),  prolonged  cough  without 
pulmonary  phenomena,  attacks  of  syncope,  and  repeated 
seizures  of  vomiting  and  cephalalgia  and  amyosthenie  (Case 
XII.).  A  fact  which  seems  to  confirm  our  conception  of 
viewing  this  condition,  is  the  peculiarity  noted  by  Kahlbaum, 
of  convulsive  epidemics  of  katatonia.  It  would  be  also 
interesting  to  ascertain  the  hysteric  influence  in  these  cases 
especially  when  the  disease  sets  in  suddenly  by  stupor  after 
an  accident ;  this  may  be  only  a  hj^pothesis,  but  it  presents 
at  least  nothing  improbable,  since  the  more  recent  researches 
of  the  School  of  Salpetriere  have  brought  to  light  the  great 
importance  of  traamatism  in  develox^ing  morbid  mani- 
festations when  acting  on  a  hysterical  basis.  This  neglect 
of  attention  to  hysteria  which  we  have  noted  is  no  doubt 
due  to  the  fact  that  the  majority  of  German  physicians  seem 
to  take  little  notice  of  hysteria  in  general  and  oppose 
determinedly  the  theory  advocated  by  M.  Charcot,  that  male 
hysteria  is  of  common  occurrence. 

Schiile  is  the  only  author  who  has  occupied  himself  with 
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a  study  of  tliese  neglected  factors  in  the  examination  of  his 
patients,  and  his  observations  have  finally  induced  him  to 
describe  a  form  of  hysterical  katatonia  (sixth  tj-pe  of  lujsteris- 
clier  Wahnsinn),  and  from  another  aspect  he  classifies  kata- 
tonia in  general  among  the  psychoses  developing  themselves 
in  a  morbidly  modified  {invalide)  brain. 

Besides,  the  study  of  hj'steria  in  this  class  of  patients 
may  be  interesting  to  explain,  at  least  in  certain  cases,  the 
production  of  some  of  the  motor  disturbances.  We  know 
how  frequently  the  muscular  functions  become  altered  in 
hysterical  patients  and  it  is  not  irrational  to  suppose  that  a 
connection  might  be  found  to  exist  between  those  alterations 
and  the  particular  spontaneous  or  induced  attitudes  assumed 
by  the  subjects  of  katatonia. 

We  here  report  the  case  of  a  hysterical  patient  whose 
symptoms  presented  man}^  features  of  resemblance  to  that  of 
the  katatonia  of  Kahlbaum,  and  in  whom  we  discovered 
sHght  disturbances  of  the  motor  functions. 

Case  IV. — ^Idlle.  L.  Ch ,    agecl  twenty-four,  admitted  to 

Salpetriere  on  June  24:th,  1887. 

Hereditary  Antecedents. — Father,  weak,  both  mentally  and  in 
character.  2Iother,  nervous,  but  without  (hysterical)  attacks  ;  of 
feeble  intelligence ;  had  tremblings  of  the  head.  No  consan- 
guinity.    No  definite  information  regarding  the  grandparents. 

Personal  antecedents. — Nothing  particular  noticeable  in  child- 
hood.      When  thirteen  years    of   age  Mdlle.   Ch seems   to 

have  become  subject  to  illness  for  the  first  time.  She  was  then  a 
little  nervous,  and  was  treated  for  anicmia.  At  the  age  of  twenty 
a  convulsive  attack  of  hysterical  character  is  first  recorded ;  then 
a  second  attack  three  or  four  months  afterwards ;  and  after  that 
these  attacks  returned  about  every  month  ;  never  by  night.  At 
the  same  time  she  had  slighter  incomplete  attacks,  with  giddiness. 
She  suffered  also  from  frequent  headaches.  In  disposition  she 
Avas  willing  although  rather  weak,  and  she  was  always  a  "  spoilt 
child."  Two  years  ago  she  became  associated  with  a  young  girl 
who  occupied  herself  with  spiritualism,  and  who  rapidly  gained  a 
great   ascendency   over   her.     That   girl   soon  persuaded  Mdlle. 

Ch that  the  latter  could  be  cured  by  her  through  magnetism, 

and  they  commenced  to  practise  without  the  knowledge  of  her 
])areuts.  The  attacks,  however,  continued,  the  last  occurring  on 
May  19th.     She  last  menstruated  on  June  Gth. 
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The   delirious  symptoms  date  from  thirteen  days  ago.     She 
began  to  show  signs  of  agitation  ;   was  no  longer  mistress  of  her- 
self,  of   her   thoughts   and  actions ;    visual   hallucinations   have 
existed  since  the  first  day  ;  there  is  insomnia,  but  no  prcinonitoir 
dreams.     On  the  third  day  hallucinations  of  hearing  occurred ; 
her  friend  tells  her  that  she  magnetises  her.     She  answers  that 
her  friend  has  deceived  her  by  not  curing  her.     Her  agitation  in- 
creases and  she  makes  passes  as  if  she  were  magnetising  some- 
body.    She  even  tries  to  magnetise  herself  so  as  to  cure  herself  of 
a  condition  similar  to  her  friend's,  who  is  infirm  in  one  leg,  and 
has  been  magnetised  for  it  without  result.     She  becomes  loqua- 
cious, speaking  often  in  her  delirium   of  a  letter   wliich   in  her 
practices  of  spiritualism,  her  friend  had  caused  to  be  written  by 
her  brother,  who  died  twelve  years  ago.     Since  that  occasion  her 
agitation  has  steadily  increased  ;  refuses  food  ;  absolute  sleepless- 
ness. 

Jane    l^tli. — Actual   condition.      Violent    maniacal   agitation. 
We  are  able   however  to   fix  her  attention  for  a  moment   at   a 
time   by   insisting   or   shaking   her    energetically.       She  is   dis- 
hevelled, hardly  dressed,  feet  naked,  has  hallucinations.     There  is 
excessive   facial  mobility ;  her  actions  are  disordered.     She   ex- 
presses incoherent  language,  all  her  words  relating  seemingly  to 
magnetism.     She  cries,  makes  incantations,  and  assumes  cabalistic 
gestures  ;  she  arranges  the  chairs  around  her,  and  seems  to  mag- 
netise imaginary  persons  who  are  supposed  to  be  seated  thereon. 

There  is  no  evident  sensorial  antesthesia.     An  examination  of 
the  sight  is  very  difficult  ;  however  she  names  colours  correctly, 
and  there  does  not  seem  to  be  any  alteration  in  the  visual  field. 
Both  iliac  fossee  and  the  lower  mammary  regions  are  painful  on 
pressure.     There  is  facial  asymmetry,  the  right   side  being  the 
smaller.     The  nose  deviates  to  the  right  side,  the  right  eyebrow  is 
on  a  lower  level  than  the  left  and  there  is  discolouration  of  the 
left  eyelashes,  dating  from  infancy.     The  palate  is  malformed ; 
the  ears,  hands,  &c.,  are  well  proportioned.     The  skull  is  regular 
and  symmetrical. 

Maximum  transverse  diameter    ...  ...  ...  ...     13.9 

Antero-posterior  diameter  ...  ...  ...  ...     17.9 

Bizygomatic  diameter      ...  ...  ...  ...  ...     12.1 

From  between  the  eyebrows  to  alveolars  ...  ...       6.5 

Maximum  horizontal  circumference       ...  ...  ...     53.5 

•  Anterior  half  circumference         ...  ...  ...  ...     25.5 

Posterior  half  circumference        ...  ...  ...  ...     28 

Transverse  curve  (from  one  tragus  to  the  other)  ...     32 

Antero-posterior  curve      ...  ...  ...  ...         ...     34 
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July  %id. — The  agitation  continues  ;  the  hallucinations  are  at 
all  times  very  numerous.  In  the  day  time  she  lies  down  on  a 
grass  plot  in  the  garden  and  remains  during  some  ten  minutes 
with  her  eyes  shut,  and  her  neck  and  limbs  stiff,  as  if  in  a  con- 
dition of  contraction  and  declines  to  respond  to  any  external 
impressions. 

Julij  Srd. — She  begins  to  have  confused  ideas  about  her  left 
hand  and  asks  herself  whether  it  can  at  all  belong  to  her.  All  at 
once  she  extends  her  right  arm  and  remains  thus  several  minutes 
fixed  and  immovable  without  answering  the  questions  addressed 
to  her. 

July  6th. — Very  excited,  but  chiefly  anxious,  face  restless, 
dishevelled,  weeps  and  laments  much.  Hallucinations  (of  sight 
and  hearing)  are  at  all  times  very  numerous,  intense  and  almost 
continual ;  however,  by  insisting,  one  can  fix  her  attention .  •  At 
times  she  assumes  attitudes  resembling  the  passionate  position  of 
hysteria,  and  the  few  phrases  she  pronounces  are  uttered  in  a 
reciting  pathetic  tone.  She  continually  repeats  that  she  is  dead, 
and  no  more  herself.  Her  limbs  remain  for  some  minutes  in  any 
position  we  may  place  them  in,  or  which  she  has  assumed  herself, 
but  are  not  rigid — a  cataleptoid  condition.  Loss  of  control  of 
the  rectum  and  bladder  (gatisme). 

July  8th. — Is  much  calmer,  but  the  hallucinations  continue 
although  she  says  they  are  not  so  numerous.  Her  sentences  are 
unconnected,  apparently  in  reply  to  her  hallucinations.  There  is 
an  induced  cataleptiform  condition  for  some  minutes  at  a  time, 
the  right  arm  being  extended,  and  the  left  arm  in  a  semi-flexed 
state.  Her  face  reveals  no  fatigue,  respiration  normal,  the  arms 
retain  absolutely  their  position,  following  only  the  movements  of 
the  whole  body.  Slight  trembling  of  the  extremities,  with  a 
flexibility  of  portions  of  the  limbs,  which  retain  the  various 
positions  given  to  them  successively. 

Muscular  sense  of  left  arm  somewhat  disturbed.  On  this  side 
she  is  unable  to  find  her  hand  if  her  eyes  are  shut.  The  estima- 
tion of  different  weights  is  less  accurate  on  the  left  arm  than  on 
the  right.  Contact  and  pressure  are  not  so  well  perceived  on  the 
left  side  as  on  the  right,  and  pricking  seems  to  be  less  distinctly 
felt  on  the  right  side. 

She  continually  repeats  that  she  is  dead  and  without  a  body ; 
that  there  only  remains  to  her  a  left  leg,  aright  arm,  and  two 
eyes ;  that  she  is  "  retournee,"  and  to  take  her  right  hand 
with  the  left  one  she  passes  the  latter  behind  her  back,  because 
she  is  "  retournee."     When  one    fixes    her  attention  this    dis- 
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appears  momentarily,  otherwise  she  is  very  anxious  ahout  it. 
She  weeps,  is  disconsolate,  says  that  everything  is  changed 
around  her,  that  she  no  longer  has  a  personality,  and  yet  she  is 
indeed  L.  .  She  believes  herself  persecuted  by  another  patient 
(female) ;  she  has  caught  the  disease  of  another,  and  this  has 
caused  her  left  leg  to  become  immovable.  The  parts  of  her 
body  not  belonging  to  her  have  been  attached  to  her,  she  doesn't 
know  why.  She  calls  out  for  her  parents;  generally  she  is 
gentle  and  calm ;  at  times  she  has  attacks  of  anxiety.  In  the 
afternoon  she  remained  for  a  long  time  lying  extended  on  the 
grass,  her  arms  being  extended  crosswise ;  she  tells  us  that  this  is 
a  conjuration. 

July  9th. — The  symptoms  vary  very  much  however  ;  she  is 
no  longer  maniacal  as  on  admission.  She  assumes  "theatrical 
attitudes,"  especially  when  agitated,  and  when  speaking  again  of 
magnetism.  Her  ideas  run  always  in  the  same  groove ;  she 
repeats  them  continually,  but  never  uses  the  same  words  ;  she 
has  no  special  vocabulary.  She  assumes  peculiar  attitudes, 
holding  her  hands  crossed  on  her  knees  ;  the  right  hand  on  the 
left  knee,  and  vice  versa.  In  the  morning  she  calls  herself  com- 
plete, and  recognises  her  left  hand  by  a  spot  of  smallpox  she  has 
on  the  forefinger  ;  however,  some  moments  afterwards  she  recurs 
to  the  ideas  of  the  previous  evening,  and  she  even  says  she  has 
lost  both  her  eyes.  She  is  unable  to  explain  herself  because  she 
is  perplexed. 

Jidy  16th. — She  assumes  cabalistic  attitudes,  crosses  her  legs 
when  holding  herself  upright,  to  prevent  misfortunes  ;  keeping 
her  knees  as  above  noted.  She  remains  fixed  and  immovable 
in  these  positions.  These  induced  cataleptiform  states  continue 
for  some  minutes.  She  has  been  very  calm,  and  somewhat 
depressed  for  some  time ;  speaks  little,  isolates  herself,  remaining 
apart  from  the  other  patients,  weeps  much,  is  still  sleepless,  and 
always  has  loss  of  control  of  the  rectum. 

Augjist  1st. — There  is  considerable  improvement,  no  more 
excitement,  no  attacks  of  sadness  or  tears ;  she  asks  for  her 
family  and  worries  herself  as  to  what  will  become  of  her ;  she 
thinks  her  illness  may  do  her  harm  in  the  future,  or  return, 
&c.  There  are  no  more  cataleptic  attacks  and  she  is  beginning 
to  sleep. 

August  16th. — Is  no  more  delirious,  sleeps  and  works  well 
and  may  be  considered  as  cured.  Physical  examination  shows 
nothing  noteworthy  in  particular ;  no  signs  of  hysteria. 

VOL.   XII.  15 
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September.  —  Menstrual  functions  re-established.  Kecovery 
completed.     Discharged. 

The  following  case,  which  one  of  us  had  been  able  to 
study  at  a  previous  time,  presents  likewise  many  of  the 
features  given  by  Kahlbaum  as  characteristic  of  katatonia, 
and  here  again  we  find  both  heredity  and  hysteria  well 
proved. 

Case  V. — Mdlle.  N.,  aged  nineteen  years. 

Hereditary  antecedents. — The  grandmother  of  the  father  of 
the  patient  died  demented,  as  also  her  son  (the  patient's  pater- 
nal grandfather).  The  father  himself  is  a  very  nervous  man, 
strange,  violent,  and  subject  to  arthritis. 

Personal  antecedents. — Little  is  known  regarding  her  child- 
hood ;  she  has  always  been  very  nervous,  strange  and  whimsical. 
For  some  years  she  has  been  suffering  from  and  treated  for 
hysterical  symptoms.  In  January,  1884,  she  became  sad  without 
reason  and  courted  loneliness ;  in  June,  she  had  an  attack  of 
maniacal  excitement,  becoming  insubordinate,  wilful,  atteinpting 
continually  to  escape  from  home ;  fancied  that  the  Shah  of 
Persia  loved  her,  and  was  going  to  ask  her  hand  in  marriage, 
and  she  was  continually  singing  comic  operatic  airs.  In  July 
this  exctiement  was  replaced  by  melancholic  depression;  she  then 
feared  that  she  was  going  to  become  sick  ;  that  she  had  cholera 
and  was  going  to  die,  begging  pardon  from  everybody  for  her 
errors,  as  she  stated  a  voice  commanded  her  to  do  so,  and  she 
believed  that  the  worms  gnawed  at  her.  At  this  time  she  pre- 
sented a  state  of  rigidity  almost  general  but  without  contraction, 
one  having  some  difficulty  in  overcoming  the  resistance  of  the 
muscles,  and  when  the  limbs  were  moved  they  became  immov- 
able in  the  new  position  given  them,  but  remained  rigid.'  This 
condition  of  melancholia  became  more  serious,  and  gradually 
merged  into  a  state  of  stupor  with  dumbness,  refusal  of  food  and 
progressive  emaciation. 

August  22urZ. — Actual  condition.  She  has  the  expression  of 
melancholic  stupor — fears,  absolute  dumbness,  complete  refusal 
of  food,  extreme  emaciation,  she  cannot  even  sit  or  stand,  but  lets 
herself  fall  about  as  if  she  were  an  inert  mass ;   breath  foetid, 

'  For  this  infonuation  wo  are  indebted  to  the  kiuduess  of  M.  Ch.  Fore 
Physician  of  BicCtre,  who  saw  the  patient  at  that  time. 
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urine  scanty,  and  constipation.  There  is  no  lividity  or  cedema  of 
the  extremities,  and  she  .suffers  from  amenorrhcea  and  sleep- 
lessness. There  is  almost  complete  analgesia ;  no  certain  signs 
of  hysteria,-  and  no  stiffness.  In  stature  she  is  tall,  of  regular 
conformation,  head  small,  face  asymmetrical,  teeth  irregular  and 
the  maxillary  bones  much  incurved. 

Treatment. — Extra  nourishment  by  the  tube  (meat  powder, 
soups,  broth,  milk,  Peruvian  quinine,  bark  wine,  mixed  with 
Bordeaux  wine  and  arseniate  of  soda),  mustard  baths,  and 
syrup,  morphia?. 

August  2,6th. — There  is  an  improvement  in  the  general  condi- 
tion, dumbness,  and  refusal  of  food.  She  now  resists  the  tube, 
which  she  had  at  first  passively  accepted. 

August  27th. — She  says:  "  I  have  typhoid  fever  ;  let  no  one 
come  into  my  room." 

August  2Sth. — Her  expression  has  improved  ;  no  alteration  in 
the  mental  condition ;  dumbness ;  refusal  of  food ;  systematic 
resistance  to  everything  she  is  asked  to  do  ;  but  there  are  no 
motor  disturbances,  and  she  walks  a  little  alone.  She  weeps 
much. 

August  SOth. — In  the  same  condition  ;  sensation  is  much 
better,  although  it  is  always  a  little  dull,  without  special  locali- 
sation. 

September  1st. — She  eats  alone,  the  dumbness  continues. 
Hydro-therapeutics. 

September  11th. — She  says,  "I  can't  sleep  in  this  bed,  for 
they  say  it  has  been  offense." 

November.- — Towards  the  end  of  this  month  she  men- 
struated. She  still  remains  in  the  same  condition  ;  speaks  only 
very  softly  and  when  alone,  and  if  one  speaks  to  her,  she  laughs 
and  cries  at  the  same  time,  but  does  not  answer. 

December. — Again  she  refuses  her  food  on  account  of  hallu- 
cinations of  hearing  ;  she  seems  also  to  have  visual  hallucina- 
tions. She  speaks  a  little,  and  asks  to  be  allowed  to  go  away, 
because  she  costs  so  much,  and  that  her  father  will  be  ruined 
thereby.  Menstruation  regular.  On  the  22nd  of  this  month 
she  wrote,  "It  is  expected  that  I  will  be  found  dying  from  one 
moment  to  another ;  one  desires  to  kill  me  in  consequence  of  mad 
ideas  which  concentrate  themselves  in  me ;  I  am  in  such  a  stupid 
state  that  I  don't  know  what  I  do;  I  lose  my  reason;  I  can 
speak  no  more  ;  I  am  unable  to  do  anything ;  I  do  not  deserve 
to  live ;  everybody  finds  me  stupid,  and  this  is  true ;  I  lose  my 
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reason."     At  the  same  time  she  made  figures,  which  she  placed 
in  a  peculiar  order ;  this  is  an  exact  cppy  of  them. 

1  k.     250  1000  —  k. 

Ik.—     1000  250 


250 


123456 

384579 


384579 
12345G 

261123 
3 


9 
<    9         27  7    X    3         21 


8    X    9         72  9    X    8         72 

(  Vide  Note  1.) 

January  15th,  1886. — She  eats  a  little,  but  only  bread,  which 
she  buys  by  measure ;  she  works  a  little  and  talks  well ;  it  is 
the  Lord  who  speaks  to  her,  and  has  forbidden  her  to  eat,  to 
expiate  her  sins.  God  told  her  to  eat  nothing ;  that  she  must 
die  for  she  was  not  worthy  to  live.  When  she  laughed,  that  was 
because  voices  spoke  to  her.  She  does  not  confess  to  hallucina- 
tions of  sight,  and  believes  firmly  in  the  reality  of  God's  voice. 

January  20th. — She  is  no  more  delusional ;  is  a  little  excited 
and  insubordinate,  crying  without  cause,  but  it  relieves  her ;  she 
occupies  herself  usefully  but  in  a  feverish  manner.  She  is 
conscious  of  her  past  condition,  and  relates  the  delusions  she  had 
about  her  guilt ;  that  she  believed  herself  to  have  been  the 
cause  of  the  death  of  her  mother,  and  that  the  Shah  of  Persia 
loved  her.  She  heard  the  voice  of  God  speaking  to  her  in  an 
imperative  tone.  She  says  that  all  these  symptoms  have  entirely 
disappeared.  There  is  still  some  genital  excitement,  inveterate 
self-abuse.  These  practices  date,  she  says,  from  a  very  long 
time  ago,  and  had  been  taught  her  by  one  of  her  female  relatives, 
whose  bed  she  shared  when  a  child.  There  are  no  signs  of 
hysteria.     Discharged  recovered. 

November  15tJi,  1886. — The  delusions  have  not  appeared  again, 
but  it  is  possible  to  observe  in  her  the  presence  of  the  essentials 
of  hysteria,  and  symptoms  of  the  same  nature,  analogous  to  those 
noted  before  the  appearance  of  the  delirous  troubles. 

'  Wo  iiiii,'ht  readily  coiuparr  this  with  tlu3  coiilos  of  wri(inf,'s  given  by 
Noisser,  in  wliich  the  same  words  or  .symbols  are  repeated  in  sueli  a  manner  as 
to  constitute  a  kind  of  written  verl)ii'eration. 


CEITICAL   DIGESTS.  229 

V. 

We  have  finally  seen  what  katatonia  is,  and  we  have 
explained  the  conclusions  which  have  seemed  to  us  to  result 
from  the  examination  of  the  descriptions  of  this  disease,  and 
of  the  observations  given  in  its  support.  Kahlbaum's  pro- 
position has  on  the  whole  as  yet  been  accepted  by  few 
writers.  Having  considered  its  advocates,  we  note  certain 
differences  existing  in  their  writings,  and  more  especially  did 
we  refer  to  Schiile,  whose  description  of  the  disease  is  in 
our  opinion  much  nearer  the  clinical  reality  than  any  of  the 
others. 

To  sum  up,  in  order  to  create  katatonia,  Kahlbaum  insists 
on  these  two  points :  (1)  The  non-existence  of  attonity, 
except  as  a  symptom,  and  (2)  the  circumstance,  that  the 
essentially  katatonic  phenomena  becomes  the  characteristic 
features  of  those  cases  in  which  attonity  is  present. 

One  may  dispute  the  entity  of  the  stupor,  and  this  opinion 
has  nothing  extraordinary  in  it.  Everybody  admits  the  possi- 
bility of  stupor  in  any  mental  disease,  but  some  authorities  go 
no  further  than  that  ;  others  however  describe  a  special  form 
of  stupor,  and  amongst  the  latter,  some  consider  it  as  a 
distinct  disease,  others,  a  more  numerous  class,  connect  it 
with  melancholia.  But,  because  in  this  last  case  the  malady 
could  follow  the  course  indicated  by  Kahlbaum — passing 
through  a  stage  of  simple  melancholia,  or  even  through  one  of 
anterior  mental  exaltation  (mania  or  anxiety) ,  must  it  there- 
fore be  concluded  that  the  stupor  ought  to  be  entirely  rejected 
under  the  pretext  that  it  is  only  a  phase  of  the  disease  when 
considered  in  its  entirety  ?  This  seems  to  us  most  irrational, 
for  it  is  the  stupor  which  constitutes  in  those  cases  the 
critical  stage  of  the  disease,  the  other  phases  being  only 
premonitory,  and  often  of  short  duration  in  comparison  to 
the  period  of  stupor.  Let  us  add  that  the  latter  condition 
may  exist  as  it  were  from  the  beginning  of  the  disease. 
Because  a  malady  cannot  constitute  itself  at  once  from  all  its 
symptoms,  and  may  pass  through  different  stages  before 
arriving  at  the  critical  state,  must  it  therefore  be  rejected  ? 
If  this  were  so,  then  there  would  be  very  little  left  of  mental 
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pathology,  for  there  are  no  mental  affections  which  form 
themselves  de  novo,  or  remain  identical  during  their  whole 
course ;  and  is  not  mental  exaltation,  and  more  especially 
depression  or  moral  hypochondria,  at  the  beginning  of  all 
forms  of  mental  disease  ?  We  have  further  seen  that  Kahl- 
baum  admits  this  himself,  and  to  be  logical,  if  we  accept  his 
argument  in  regard  to  stupor  we  must  extend  its  application 
to  all  the  other  forms  of  psychical  derangement. 

The  second  point  on  which  Kahlbaum  insists  is  the 
necessity  of  giving  the  priority  to  the  katatonic  sj'mptoms, 
which  may  be  more  or  less  pronounced,  but  the  existence 
of  which  should  form  the  rule  in  all  cases  of  melancholia 
with  stupor.  We  have  already  remarked  that  this  seems 
to  us  a  singular  exaggeration.  Very  few  of  the  published 
cases  of  melancholia  with  stupor  present  any  symptoms 
called  katatonic.  We  have  seen  several  such  cases,  even 
after  our  .attention  was  directed  to  this  subject,  and  there 
is  perhaps  no  alienist  who  has  not  observed  similar  ones. 
It  is  certain  that  if  dumbness  and  opposition  are  to  be  con- 
sidered katatonic  symptoms,  then  all  cases  of  pure  stupidit}', 
as  well  as  many  melancholies,  are  katatonics.  But  we  have 
already  given  our  opinion  on  these  psycho-physiological 
exaggerations.  We  have  also  seen  that  one  might  express 
the  same  unfavourable  criticism  on  these  phenomena  as 
Kahlbaum  applies  to  stupor  (atonity),  i.e.,  that  they  are 
only  symptoms  presenting  themselves  in  nearly  all  psycho- 
pathic forms,  and  that  when  they  show  themselves  as 
prominent  features  and  as  associated  with  the  conditions 
called  melancholia  attonita  they  do  not  constitute  a  regular 
entity  either  in  their  course,  or  in  their  mode  of  arrangement, 
or  even  in  their  intrinsic  characters. 

We  may  complete  this  study  by  saying,  that  Kahl- 
baum's  attempt  does  not  seem  to  us  so  far  sufficiently 
justified.  We  might  repeat  in  substance  with  regard  to 
katatonia  what  M.  J.  Falret^  said  before  concerning  cata- 
lepsy, namely,  that  in  the  description  of  this  affection,  some 
authors  have  coupled  together  facts  which,  from  different 

'  J.  I'alret,  Be  la  catalrpsic  (^Arclt.  gen.  dc  Med.,  Auij.,  1857). 
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points  of  view,  are  dissimilar ;  and  that  they  have  rather 
recorded  the  history  of  a  symptom  (or  better,  of  a  "  syn- 
drome"), than  of  a  veritable  disease. 

If  we  consider  further  that  from  the  physical  point  of 
view  the  prominent  symptom  is  the  presence  of  disturbance 
of  the  neuro-motor  functions,  whilst  the  principal  psychical 
feature  is  a  more  or  less  acute  condition  of  melancholia  (the 
other  symptoms,  progress,  &c.,  presenting  nothing  special), 
we  are  certainly  of  opinion  that  for  the  present  katatonia 
must  be  classed  under  the  general  group  of  stupors — simple 
or  symptomatic — of  which  it  may  only  be  a  variety  more 
closely  connected  with  a  degenerative  and  more  particularly 
hysteric  ground.^  AVe  must  add,  that  this  conclusion  is  not 
an  explanation,  but  we  think  it  to  be  the  only  opinion  which 
can  be  formulated  in  the  present  state  of  science.  We  will 
leave  to  other  writers,  more  competent  and  bold,  the  chance 
of  venturing  upon  the  path,  still  very  imperfectly  known, 
which  leads  to  the  elucidation  of  the  various  forms  assumed 
by  the  hysterical  psychoses,  and  to  define,  if  possible,  the 
domain,  so  extensive  and  so  vague,  of  mental  degenerations.^ 

Since  the  publication  of  this  paper  in  the  Archives  cle 
Neurologie,  Dr.  Hack  Tuke  mentioned  a  communication 
made  to  him  ("  Mental  Stupor,"  Transactions  of  the  Int. 
Med.  Congress,  London,  vol.  III.,  p.  634).  He  does  not 
agree  with  Kahlbaum,  but  thinks  that  the  cataleptic  pheno- 
mena are  due  to  a  mental  state  of  absorption  under  the 
influence  of  a  sad  hallucination.  He  separates  sharply 
"mental  stupor"  from  acute  dementia,  which  has  often 
been  confounded  with  it. 

Drs.  Seglas  and  Bezan(;on  (Nouvelle  Iconographie  de  la 

'  In  these  cases,  when  we  are  alile  to  discover  actual  or  retrospective  delu- 
sional ideas,  they  are  most!}'  of  a  mystic  nature,  as  has  been  remarked  Ly 
Morel,  iSchiile,  &c. 

■  The  reader  may  also  consult  on  this  subject,  Lanfenauer,  Ucbcr  Kataton- 
isclic  Verruchfheit.  Orvo.n  IJctilojj,  1882.  Konrad,  Bcitrage  znr  Lelirc  dcr 
Katatonie,  Orvosi  Iletilo]),  1882.  Dunkerlost,  Ucher  ^T^tiologic  unci  Bchand- 
lunr/  dcr  Katatonie,  Need.  Ver.  f.  F.vjch..  1883.  Hammond,  'Treatise  on 
'  Insanity,'  London,  1883.  Spifzka,  '  Insanity,'  New  York,  1883.  Edward 
Geof^hegan,  '  Case  of  Prolonged  Maintenance  of  a  Fixed  Position'  [Journal  of 
Mental  Science),  1882. 
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Salpetriere,  March  and  April,  1889)  relate  a  case  of  cata- 
leptic melancholia,  presenting  a  cyclical  progress  with  the 
peculiar  symptoms  attributed  by  Kahlbaum  to  katatonia. 
This  paper  contains  pneumographic  tracings  and  myo- 
graphic  tracings  upon  patients  during  her  cataleptic  atti- 
tudes, proving  that  they  are  accompanied  with  no  effort. 
Moreover  the  x'^atient,  as  those  mentioned  in  the  present 
review,  bore  evidence  of  other  hysterical  alterations. 


CEBEBKAL  LOCALISATION   IN  ITS  PRACTICAL 
RELATIONS.^ 

BY    CHARLES    K.    MILLS,  M.D. 

Feom  the  clinical  and  pathological  observations  of  practical 
physical  physicians  sprang  the  great  conceptions  out  of  which 
have  developed  the  science  and  art  of  localisation.  Gall,-  from 
outward  form  and  on  uncertain  grounds,  located  speech  above  the 
orbits ;  in  1825  its  pathology  and  morbid  anatomy  were  first 
clearly  indicated  by  Bouillaud,3  who  held  that  in  the  anterior 
lobes  of  the  brain  resided  the  organ  of  speech ;  and  Broca,-*  in 
1861,  from  pathological  observations,  definitely  placed  the  seat 
of  articulate  language  in  the  gyre  which  bears  his  name.  In 
1864,  J.  Hughlings  Jackson  s  suggested  that  ceftain  convolutions 
superintended  those  delicate  movements  of  the  hands  which  are 
under  the  immediate  con^.rol  of  the  mind ;  and  an  observation  of 
Hitzig,"^  that  certain  ocular  movements  and  other  muscular  phe- 
nomena occurred  during  the  galvanisation  of  the  heads  of  patients, 
led  in  1870  to  those  researches  with  Fritsch,  which  have  im- 
mortalised the  names  of  both. 7 

The  researches  of  S.  Weir  Mitchell  ^  on  the  physiology  of 
the  cerebellum  constituted  an  early  and  important  contribution 
to  encephalic  localisation.  From  numerous  physiological  ex- 
periments, chiefly  on  pigeons,  both  by  methods  of  ablation  and 
of  chilhug  or  freezing,  he  concluded  that  the  cerebellum  was 
a  great  reinforcing  organ,  capable  of  being  more  or  less  used  in 

'Paper  read  before  the  Congress  of  American  Physicians  and  tSurgeons, 
Washington,  D.  C,  September  I'Jth,  1888. 

"Gall  et  Spurzheim,  Anatomie  ct  yliynlulofjie  du  systcmc  ncrveux.  Vols. 
i.-iv.     Paris,  1810-1819. 

^  Traite  Clitiiqve  et  Physiologiqve  de  VEncejihalitc,  p.  284, 

*Bull.  dc  la  Soo.  anat.,  T.  vi.,  Aout,  1861. 

^'  London  Hospital  Reports,'  vol.  i.,  p.  459,  18C4,  and  '  Clinical  and  Pliysio- 
logical  llesearciies  on  the  Nervous  System.' 

"'  Utitermchungcn  iihcr  das  Gehirn.^ 

'  Ueher  die  eleldrische  ErregharUeit  des  Grosshirns.  lleichert  and  Du  Bois- 
Eeymond's  Archiv.,  1870,  No.  3. 

^  Am.  Jour,  Med.  ScL,  u.  s.,  vol.  Ivii.,  1SG9.  p.  33(J. 
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volitional  muscular  motion ;  but  while  believing  this  he  was  not 
prepared  to  assume  that  it  had  no  other  function. 

In  1874,  a  committee  of  the  New  York  Society  of  Neurology 
and  Electrology,  as  the  result  of  carefully  recorded  experiments, 
reported  conclusions  largely  confirmatory  of  those  announced  by 
Hitzig.  The  committee  tested  also  the  effects  of  excitation  of  the 
dura  mater. ^ 

Dr.  J.  J.  Putnam  =  of  Boston  in  1874  experimented  with 
faradic  currents  on  the  cerebral  cortex  and  the  parts  immediately 
beneath.  He  first  found  the  centres  for  definite  and  nearly  or 
quite  uncomplicated  movements,  and  the  minimal  current  strength 
that  was  necessary  to  produce  these  movements,  after  which,  with 
a  sharp  knife  he  made  a  cut  underneath  these  centres,  leaving  a 
good-sized  but  thin  flap  which  contained  these  supposititious 
centres.  Having  done  this,  he  found  if  he  irritated  as  before, 
leaving  the  flap  in  situ,  the  movements  did  not  occur.  Turning 
the  flap  up,  however,  a  slightly  increased  current  strength  pro- 
duced the  same  muscular  contractions.  When  the  flap  was 
turned  back  and  adjusted,  and  the  electrode  applied  on  its 
surface  as  at  first,  the  contractions  were  not  produced. 
Three  dogs  were  used  in  the  experiments,  which  were  made 
by  Dr.  Putnam  at  the  Physiological  Laboratory  of  the  Har- 
vard Medical  College  with  the  assistance  of  Prof.  H.  P.  Bow- 
ditch  and  Dr.  William  James.  After  they  were  made  it  came  to 
Dr.  Putnam's  notice  that  from  the  same  methods  the  same  results 
had  been  obtained  in  the  same  year  by  another  observer,  Braun.3 
Dr.  J.  Burdon  Sanderson  4  also,  in  1874,  had  announced  the  same 
fact. 

The  first  reported  physiological  experiments  on  the  human 
brain  were  those  of  Bartholow  s  in  1874,  who,  using  both  a  galvanic 
and  a  primary  faradic  current,  passed  insulated  needle  electrodes 
into  the  brain  of  a  patient. 

In  any  historical  reference  to  American  work  the  labours  of 
Wood  ^  and  Ott  7  on  thermic  phenomena  must  hold  a  high  place. 

'  N'r.w  York  Mccl.  Journ.,  1875,  xxi.,  225-210. 

-  Boston  M.  Sf  S.  J.,  1874,  xci.,  49-52.     Ibid.  1879,  c,  260-2G2. 

^  EchhariVs  Bcitriigc  zur  Anatomic  vnd  PJiysioUyic,  vii.  2.  Also  :  Central- 
Matt,  Berlin,  June  loth,  1874. 

■*  Proc,  Royal  Soc,  June,  1874, 

^  Ama:  Jour.  3fcd.  Sc,  Philadelphia,  1874,  u.  s.,  Ixvii.  305-313. 

"Fever:  A  Study  in  Morhid  and  Normal  l'hysioloiy:y,  Sniitl'souian  Ct)n- 
tributionri  to  Kuowlodgc.     November.  1880. 

'' Jovr.  Nerv.  and  Mont.  Bis.,  April,  1884.  Fhil.  Med.  j^en-i^.  July,  1885. 
Jour.  Nerv.  and  Ment.  Bis.,  vol.  xiv.,  No.  3,  Mareh  1887.  Ibid.  No.  7,  July 
1870,  p.  428.     Ihid.,  vol.  xiii.,  No.  2,  February,  1888. 
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In  1884  Starr/  in  a  review  of  American  medical  literature 
for  twenty-five  years  before,  found  records  of  nearly  500  cases  of 
local  disease  of  the  brain,  some  of  great  value ;  such  records  have 
since  increased  and  multiplied  and  what  is  better,  have  improved 
in  method  and  accuracy.  The  numerous  contributions  of  Seguin 
here  rank  first.  A  brain  tumour  was  removed  by  Hirschf elder 
and  Morse  -  of  San  Francisco,  February  15,  1886,  the  fifth  case 
of  such  operation.  Of  63  cases  of  intracranial  operations  tabulated 
by  Dr.  Park,  17  have  been  reported  by  American  neurologists  and 
surgeons. 

The  surgical  aspect  of  cerebral  localisation  is  naturally  that 
which  appeals  to  all  as  the  most  practical.  In  this  field  unprece- 
dented therapeutic  results  have  been  achieved,  the  crowning 
triumph  being  the  relief  of  that  most  agonising  of  human  diseases, 
tumour  of  the  brain. 

Fascinated  by  these  achievements,  we  incline  to  pass  by  the 
results  elsewhere  wrought — in  psychological  medicine  and  medical 
jurisprudence,  in  general  symptomatology  and  diagnosis,  in 
medical  therapeutics  and  technique.  I  may  however  be  allowed 
to  devote  to  these  a  few  fleeting  words. 

Cerebral  Localisation   and  Insanity. 

Bevan  Lewis  3  in  1883  pointed  out  some  of  the  directions  in 
which  studies  in  cerebral  localisation  might  advance  our  know- 
ledge of  insanity,  but  to  those  I  can  scarcely  more  than  allude. 
He  held  that  the  localisation  of  cerebral  function  was  the  outcome 
of  the  great  principle  of  evolution  carried  to  its  logical  issues  ; 
that  the  alienist  should  rivet  his  attention  upon  the  changes 
undergone  by  the  material  substrata  of  mind ;  that  he  should 
strictly  and  closely  study  the  objective  manifestations  of  mental 
activity ;  that  he  should  learn  to  examine  the  various  limited 
lesions  of  the  cortex  as  to  area,  depth,  localised  atrophy,  relative 
bulk  of  convolutions,  and  tracts  of  ascending  and  descending  de- 
generation. 

Numerous  isolated  cases  have  been  reported  in  which  special 
mental  phenomena  have  accompanied  lesions  and  defects  localised 
in  particular  regions — cases  of  lesion  of  the  frontal  lobes  with 
affection  of  the  intellect ;  of  other  cortical  lesions  with  disturb- 

•  Avier.  Jour.  Mai.  Sc,  Phila.,  1S84,  n.s.,  Ixxxvii.,  366-391. 
^Pacific  M.  and  S.  J.,  San  Francisco,  1886,  xxix.,  210-216. 
3  Brit.  Med.  Jour.,  London,  1883,  ii.,  624-628. 


236  CRITICAL   DIGESTS. 

auce  of  speech  and  real  or  apparent  mental  impairment ;  of 
others  with  hallucinations,  visual,  aural,  tactile,  olfactory,  and 
gustatory  ;  of  delusion,  hallucinatory  or  otherwise,  with  arrested 
or  aberrant  development  of  fissures  and  gyres.  In  particular,  a 
considerable  collection  of  visual  hallucinations  and  delusions  with 
localised  lesions  have  been  reported.  Sir  J.  Critchton-Brown,' 
Spitzka-  and  others,  have  contributed  valuable  localisation  ob- 
servations from  studies  in  general  paralysis  of  the  insane. 

Mickle  3  has  shown  that  lesions  of  the  cortical  sensory  centra 
of  the  cerebrum  are  connected  in  an  intimate  way  with  the  pro- 
duction of  most  of  the  hallucinations  in  progressive  paresis  ;  that 
from  the  cerebral  localisation  point  of  view  use  may  be  made  of 
the  distribution  of  the  cerebro-meningeal  adhesions  and  the 
cortical  changes  associated  therewith;  and  that  in  all  cases  of 
visual  hallucinations  the  angular  gyre  is  not  affected  in  the 
marked  manner  one  would  anticipate,  on  the  theory  that  it  is  the 
sole  cortical  visual  centre ;  nor  in  cases  of  auditory  hallucinations 
is  the  first  temporal,  viewing  it  as  the  sole  cortical  centre.  The 
morbid  anatomy  of  progressive  paresis,  he  therefore  believes,  fails 
to  support  the  exclusive  view  that  these  gyres  are  the  sole  centres 
of  sight  and  hearing.  The  supra-marginal  convolution  is  affected 
more  than  the  angular  in  those  with  visual  hallucinations,  and 
the  adhesions  are  often  well  marked  on  the  posterior  parietal 
lobule.  The  second  temporal  gyrus  seems  to  suffer  more  than 
the  first  in  cases  with  auditory  hallucinations  taken  collectively. 

Trephining  has  been  performed  in  many  cases  of  insanity 
during  the  last  few  years,  a  fair  per  centage  of  the  operations 
having  been  guided  at  least  in  part  by  the  principles  of  localisa- 
tion. 

Two  of  the  recent  cases  of  brain  operation,  reported  by 
Bennett  and  Gould,'»  and  by  Maceweu,^  open  a  possible  new 
field  for  surgical  interference  in  insanity.  In  the  case  of  Bennett 
and  Gould,  the  patient  had  received  a  violent  blow  on  the  right 
side  of  the  head  and  had  a  scalp  wound  without  apparent  injury 
to  the  skull.  Pressure  on  the  cicatrix  caused  the  sensation  of  a 
liash  of  light  followed  by  unconsciousness  for  one  or  two  seconds. 
The  patient  had  no  paralysis,  loss  of  sensation  or  other  symptoms, 
but  was  subject  to  left  unilateral  convulsions  with  loss  of  con- 

' '  West  Hiding  Reports,'  vol.  vi.,  p.  170. 

- '  Insanity :  Its  Chissificjition,  Diagnosis  and  Treatment.'  Article  on 
'•  I'aretic  Dementia." 

■'Joui-.  Mm.  iS'c,  Oct.,  1881  ;  Jan.  and  April,  1882. 

'  Jirit.  Med.  Jour.,  Jan.  Ibt,  1887.  '■>  Lancet,  Aug.  1 1th,  1888. 
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sciousness,  commonly  followed  by  violent  mania.  The  attacks 
were  usually  preceded  by  a  bright  red  flash  of  light  and  were 
succeeded  by  what  appeared  to  be  threatening  visual  hallucina- 
tions. The  scar  was  over  the  region  which  corresponded  with 
the  angular  gyre.  A  large  trephine  opening  was  made  by  Mr. 
Gould,  bone  and  dura  mater  were  removed,  and  exploration  was 
made  in  different  directions  in  the  brain,  but  nothing  abnormal 
was  detected.  Five  months  later  the  patient  was  apparently  well 
having  had  no  attack  during  that  time,  although  for  six  years 
before  he  had  had  on  an  average  one  fit  a  week.  After  his  recovery 
he  seemed  to  forget  all  about  the  hallucinations.  Dr.  Bennett, 
in  another  case,  observed  similar  hallucinatory  phenomena,  and 
after  death  the  angular  gyre  was  found  to  have  been  injured. 
Such  cases  are  of  importance,  as  opening  the  question  of  the 
propriety  of  excising  cortical  areas  as  a  method  of  treatment  in 
insanity  as  well  as  epilepsy,  when  certain  subjective  phenomena 
such  as  hallucinations  of  sight  and  hearing  can  be  given  a  local 
habitation  in  the  brain. 

Macewen's  case  was  one  of  psychical  blindness.  The  patient 
had  received  an  injury  about  a  year  previously  and  suffered  from 
deep  melancholy  and  strong  homicidal  impulses  directed  against 
his  family,  and  relieved  by  paroxysms  of  pain  in  the  head,  of  in- 
definite seat.  Prior  to  receiving  this  injury  he  was  perfectly  free 
from  such  impulses  and  had  led  a  happy  life  with  his  family. 
Behind  the  angular  process  was  a  slight  depression  which  could 
not  account  for  his  symptoms.  No  motor  phenomena  were  present 
but  on  minute  inquiry  it  was  discovered  that  immediately  after 
the  accident  and  for  about  two  weeks  subsequently  he  had 
suffered  from  psychical  blindness.  The  angular  gyre  was  exposed 
for  operation,  and  it  was  found  that  a  portion  of  the  internal 
table  of  the  skull  had  been  detached  from  the  outer  and  had 
exercised  pressure  on  the  posterior  portion  of  the  supra-marginal 
convolution,  while  a  corner  of  it  had  penetrated  and  lay  imbedded 
in  the  brain.  The  bone  was  removed  from  the  brain  and  re- 
implanted  in  proper  position,  after  which  he  became  greatly 
relieved  in  his  mental  state  though  still  excitable.  He  made  no 
further  allusions  to  his  homicidal  tendencies. 

Cases  of  double  personality  and  double  consciousness,  and  of 
unilateral  hallucination  like  the  following,  reported  by  Magnan,' 
may  eventually  receive  their  proper  interpretation  through  in- 
vestigations   in    localisation.       Magnan    holds    that    there   are 

'  Joiir.  de  Medicine  de  Bordeaux,  Sept.  30tli,  1883. 
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hallucinated  individuals  who  hear  on  one  side  agreeable  things, 
and  on  the  other  side  unpleasant.  He  had  had  under  observation 
four  cases  of  this  kind  of  which  one  was  reported  in  detail.  The 
case  was  one  of  primary  monomania,  complicated  with  epilepsy. 
On  the  right  side  disagreeable  statements  were  made ;  on  the 
left  ambitious  ideas  were  conveyed.  These  latter  hallucinations 
were  obviously  secondary  to  the  first.  He  concluded,  first,  that 
these  unilateral  hallucinations  on  opposite  sides  were  independent 
of  local  lesion  ;  that  they  did  not  differ  from  other  hallucinations  ; 
that  they  proved  the  double  action  and  functional  independence 
of  the  two  hemispheres ;  that  analogous  phenomena  were  noticed 
in  hj^notic  states;  and  that  their  existence  demonstrated  the 
action  of  separate  sensorial  centres  in  the  cortex. 

Contributions  of  Cerebral  Localisation   to    General  Medicine  and 

Therapeutics. 

The  vast  improvements  in  precision  both  in  examining  and 
describing  the  symptoms  of  nervous  disease,  and  in  making  and 
recording  the  results  of  autopsies,  have  been  largely  due  to  the 
stimulus  to  exactness  which  has  been  given  by  the  science  of 
cerebral  localisation  which  has  at  its  very  foundation  topo- 
graphical precision. 

The  contributions  of  cerebral  localisation  both  to  general  and 
local  symptomatology,  if  carefully  brought  together,  would  furnish 
material  for  an  elaborate  address.  A  flood  of  light  has  been 
thrown  upon  the  nature  of  epilepsy,  or  rather  epilepsies.  Many 
old  differential  symptoms,  some  of  them  once  regarded  as  pathog- 
nomonic, have  been  swept  away,  and  better  and  surer  criteria 
have  been  substituted  in  their  place.  The  clinical  teacher  no 
longer  announces  that  unconsciousness  is  the  one  sure  sign  of 
epilepsy,  and  the  preservation  of  consciousness  of  hysteria ;  but 
the  question  of  consciousness  becomes  a  relative  one  in  the  con- 
sideration of  both  diseases.  We  are  slowly  getting  the  data  for  a 
really  scientific  classification  of  epilepsy  into  reflex,  toxic,  cortical, 
bulbar  and  spinal.  As  Mr.  Horsley  has  recently  shown,  it  is 
no  longer  necessary  to  consider  hystero-epilepsy,  epileptiform 
seizures,  laryngus  stridulus  and  eclampsia  as  altogether  apart 
from  epilepsy. 

Not  a  few  symptom-groups  or  symptoms  formerly  not  under- 
stood at  all,  and  some  of  them  regarded  as  independent  diseases, 
have  been  given  their  proper  positions ;  such  affections,  for  in- 
stance, as  athetosis,  tetany  and  some  spastic  diseases  of  children. 
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Vagueness  has  given  place  to  clearness  with  reference  to  such 
affections  as  cerebral  softening ;  and  new  light  has  been  thrown 
upon  such  common  and  important  diseases  as  tubercular  menin- 
gitis, particularly  as  it  al^'ects  the  convexity  of  the  hemispheres. 

Now  and  then  a  new  experiment  or  observation  on  cerebral 
localisation  has  let  in  the  light  upon  some  obscure  symptom  or 
condition  known  to  the  physician .  That  peculiar  perversion  of 
sensory  localisation  known  as  allochiria,  was  noticed  for  in- 
stance by  Horsley  and  Schilfer^  as  the  result  of  lesions  produced 
by  them  in  the  limbic  lobe. 

Something  has  been  accomplished  with  reference  to  the  action 
of  drugs  on  localised  cerebral  areas.  I  might  point  to  the  investi- 
gations of  Albertoui  ^  as  to  the  augmentation  of  the  excitability  of 
the  cortex  by  atropine,  and  the  action  of  bromide  of  potassium 
in  reducing  the  same  excitability,  a  conclusion  which  has  since 
been  confirmed  by  Eosenbach  and  others,  and  is  in  accord  with 
all  clinical  experience ;  to  the  work  of  Luciani  and  other  Italian 
observers  on  chinconidine  and  pyrotoxiue  as  epileptogenic  agents ; 
and  to  the  experiments  of  Tamburini,  Seppilli,  Hitzig  and  Franck 
upon  the  effects  of  anaesthetics  and  narcotics  on  critical  areas. 
Franck  3  has  thoroughly  investigated  the  effects  of  curarization 
on  cortical  excitability,  and  some  of  his  results  may  prove  of 
medico-legal  importance  in  the  study  of  masked  or  hidden 
epilepsy.  Danillo,  Magnan,  and  Franck  have  made  important 
observations  on  absinthine  epilepsy. 

Experiments  and  discoveries  like  those  of  Eulenberg  and 
Landois,4  "Wood,5  Ott,^  Kichett,7  Aronsohn  and  Sachs,^  Wood, 
Eeichert  and  Hare, 9  and  Girard,^°  on  the  existence  and  pheno- 
mena of  heat  centres  in  the  brain,  have  been  of  practical  value  in 
throwing  light  on  the  mechanism  of  fever,  and  on  the  action  of 
special  drugs  and  different  modes  of  treatment  on  forms  of  high 
temperature.     I  will  refer  very  briefly  to  some  of  the  experiments 


'  '  Phil,  Trans.  Royal  Soc.  of  London,'  vol.  clxxix.,  1888,  B.  pp.  l-4.o. 

^  Cortical  Epilepsy.  Experimental  Researches.  Synthetic  Review.  By 
Greuseppe  Seppilli,  M.D.,  Alienist  and  Neurologist,  .Jau.,  188.5.  Translated  by 
Joseph  Workman,  M.D.,  from  the  Itlvista  Spermentale,  I88i. 

^  Leqons  sur  Ics  Functions  Motrices  du  Cerveau,  par  le  Dr.  Francois- Franck, 
Paris,  1887. 

■*   CumjJt.  rrnd.  Acad.de  So.  Pa?:,  1SG7,  Ixxxii.,  5(54 -.5(;7.     ^Ojj.  clt.     "Op.  cit. 

'  Bulletins  de  la  Societc  de  liiohgie,  March  2i)th,  1884. 

*  Deutsche  31cdicinlschc  Wochcnschrift,  No.  41,  1882,  and  Pfliiriers  Arcltii: 

"  Therajienttc  Gazette,  vol.  ii.,  .3  s.,  No.  'J,  September,  188fi,  p.  577. 

^"Avch.  de  Physiol,  norm,  et  2>ath;  Paris,  1886,  3  s.,  viii.,  281.291). 
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and  inferenceis  of  these  observers,  simply  to  show  their  practical 
tendencies. 

Wood  for  instance  holds  that  with  the  facts  of  his  experiments 
in  mind,  the  theory  of  a  causation  of  fever  becomes  very  plain. 
"  It  is  simply  a  state  in  which  a  depressing  poison  or  a  depressing 
peripheral  irritation  acts  upon  the  nervous  system  which  regu- 
lates the  production  and  dissipation  of  animal  heat ;  a  system 
composed  of  diverse  parts  so  accustomed  to  act  in  unison  con- 
tinually in  health  that  they  become  as  it  were  one  system,  and 
suffer  in  disease  together.  Ov;ing  to  its  depressed,  benumbed 
state  the  inhibitory  centre  does  not  exert  its  normal  influence 
upon  the  system,  and  consequently  tissue  change  goes  on  at  a  rate 
w^hich  results  in  the  production  of  more  heat  than  normal  and 
an  abnormal  destruction  and  elimination  of  the  materials  of  the 
tissue.  At  the  same  time  the  vaso-motor  and  other  heat 
dissipation  centres  are  so  benumbed  that  they  are  not  called  into 
action  by  their  normal  stimulus  (elevation  of  the  general  bodily 
temperature),  and  do  not  provide  for  the  throwing  off  of  animal 
heat  until  it  becomes  so  excessive  as  to  call  into  action  by  its 
excessive  stimulation  even  their  depressed  forces.  Finally,  in 
some  cases  of  sudden  and  excessive  fever,  as  in  one  form  of  so- 
called  cerebral  rheumatism,  the  enormous  and  almost  instan- 
taneous rise  of  temperature  appears  to  be  due  to  a  complete 
paralysis  of  the  nervous  centres  presiding  over  heat  production 
and  dissipation." 

Girard,"  as  the  result  of  certain  experiments  on  rabbits,  con- 
cludes that  the  cerebral  centre  of  thermo-gencsis  is  in  the  corpus 
striatum.  Lesion  of  the  median  portion  produced  well-marked 
increase  of  heat,  and  this  was  not  the  result  of  spasm  of  vaso- 
constrictor nerves  of  the  skin.  Exciting  the  region  electrically 
caused  a  notable  increase  of  heat  showing  that  this  resulted  from 
excitation  and  not  from  paralysis.  Similar  excitation  caused 
increase  of  urea,  indicating  an  increase  of  combustion  in  the 
organism,  which  was  accompanied  by  considerable  emaciation. 
Girard  believes  this  apparatus  or  centre  increases  the  heat  under 
excitation  and  notably  influences  the  regulation  and  production 
of  heat ;  also  that  artificial  increase  of  heat  is  not  identical  with 
that  of  fever.  Increased  production  and  at  the  same  time  dim- 
inished dispersion  of  heat,  from  the  body  arc  according  to  his 
view  the  two  conditions  essential  to  fever. 

One  of  the  latest  contributions  of  Ott  is  on  the  heat  centres  of 

'  Gazctta  Urgll  Otiintall,  Auy.  17,  1887. 
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the  cortex  cerebri  and  pous  varolii.  He  found  that  when  in  his 
experiments  upon  rabbits  a  puncture  was  made  just  in  front  of 
the  ear  into  the  cortex,  there  ensued  a  fugitive  rise  of  tempera- 
ture ;  and  this  observation  led  him  to  try  in  cats  the  effects  of 
removal  of  areas  of  the  cortex  in  this  and  other  regions.  A  point 
at  the  juncture  of  the  supra- Sylvian  and  post- Sylvian  fissures  was 
found  to  have  the  highest  thermic  value.  Other  parts  of  the 
brain,  with  the  exception  of  the  cruciate  centres,  had  but  small 
effect  upon  the  temperature.  The  rise  of  temperature  after  injury 
to  the  Sylvian  centres  was  from  three  to  four  degrees  and  con- 
tinued till  the  death  of  the  animal  which  was  usually  about  the 
fifth  or  sixth  days.  The  calorimetric  investigations  showed  that 
either  immediately  or  at  the  end  of  twenty-four  hours,  the  heat 
production  and  heat  dissipation  were  increased  ;  after  that  they 
usually  fell  below  normal  although  the  temperature  remained 
elevated,  with  a  weight  decreasing  daily.  He  believes  that  this 
increase  of  heat  production  was  not  due  to  secretory  changes  as 
pulse  and  pressure  both  rose  for  a  short  period,  and  then  fell  to  a 
certain  extent  below  normal  although  the  temperature  was  then 
rising. 

The  mechanism  of  temperature  production  according  to  Ott 
is  :  (1)  Thermotaxic  centres,  cruciate  and  Sylvian  of  Euleuberg 
and  Landois  ;  (2)  Thermotaxic  and  thermo-genetic  centres — the 
centre  about  Schiff's  crying  centre,  and  the  extra  striate  (Sachs 
and  Aronsohn),  and  the  thalamic  centres;  (3)  Thermogenetic 
centres — spinal  centres. 

"  It  is  probable,"  says  Ott,  "  that  after  injury  to  the  cortical 
heat  centre,  the  basal  and  spinal  thermogenetic  centres  are 
temporarily  permitted  to  obtain  the  upper  hand,  but  that  shortly 
the  other  cortical  heat  centres  bring  the  thermogenetic  centres 
into  subjection  and  thus  reduce  the  heat  production.  In  the 
case  of  lesion  of  the  basal  and  spinal  thermogenetic  centres  for  a 
short  period  they  primarily  overcome  the  cortical  centres,  but 
finally  succumb  to  the  domination  of  the  thermotaxic  centres  of 
the  cortex.  In  other  words,  the  Sylvian  and  cruciate  centres 
constantly  antagonise  the  basal  and  spinal  thermogenetic  centres. 
It  is  also  probable  that  under  certain  impulses  the  cortex  and 
basal  centres  combine  together  to  antagonise  the  spinal  thermo- 
genetic centres.  It  would  seem  that  an  injury  to  the  thermotaxic 
or  thermogenetic  apparatus  sets  up  a  fever  which  is  primarily 
accompanied  by  increased  production  and  dissipation ;  but  they 
soon  fall  below  normal,  whilst  the  fever  continues  till  the  lesion  is 
repaired.  This  would  lead  to  the  belief  that  in  continued  fever 
VOL.   XII.  16 
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the  generation  of  a  ptomaine  is  continuously  carried  on  for  some 
time  and  thus  keeps  up  the  fever." 

Scarcely  anything  as  yet  has  been  contributed  by  these  investi- 
gations to  the  surgical  aspects  of  the  question ;  but  a  case 
reported  by  Mr.  Page^  has  at  least  some  suggestive  value,  and  is 
the  only  one  to  which  I  will  allude.  A  man,  from  a  fall,  had  a 
wound  one  inch  in  length  in  the  right  parieto-occipital  region. 
He  was  put  to  bed  and  became  dull  and  apathetic  ;  his  tempera- 
ture rose  until  it  had  reached  105°  ¥.,  but  otherwise  he  presented 
no  symptoms  that  could  be  determined.  Trephining  w^as  per- 
formed over  the  posterior  part  of  the  temporo-spheuoidal  lobe. 
The  patient's  high  temperature  rapidly  subsided  and  he  recovered 
without  other  symptoms. 

Before  leaving  the  consideration  of  these  questions  of  general 
symptomatology  and  theurapeutics  it  might  be  well  briefly  to 
refer  to  what  has  been  accomplished  in  cerebral  localisation  wuth 
reference  to  some  of  the  organic  or  involuntary  functions.  Are 
there  circumscribed  localised  areas  in  the  cerebrum  which  are 
capable  of  producing  certain  so-called  organic  or  involuntary 
effects,  or  effects  which  may  be  classed  as  somewhere  between  the 
purely  voluntary  and  the  involuntary  ?  In  other  words,  to  put  the 
question  in  its  simplest  expression,  have  we  centres — comparable 
to  those  which  give  definite  motor  reactions — for  such  functions 
as  those  of  respiration,  heart-action,  vascular  tone,  oculo-pupillary 
movements,  the  secretion  of  sweat,  saliva,  and  bile  or  the 
excretion  of  urine  ?  No  one  has  studied  this  subject  with  the 
thoroughness  and  originality  of  Francois  Franck  in  his  great  w^ork 
on  the  motor  functions  of  the  cortex,  to  which  reference  has 
already  been  made.  His  conclusions  are  based  chiefly  upon  the 
results  of  irritation  of  various  regions  of  the  brain.  He  found 
excitation  of  the  brain  in  various  regions  of  the  cortex  efficient  to 
produce  organic  and  partly  organic  manifestations,  but  such  areas 
were  not  circumscribed  and  invariably  the  same.  Changes  in 
respiration,  arrest  or  increase  of  the  movements  of  the  heart, 
flushing  or  paling  more  or  less  local  or  general,  suppression  or 
increasing  the  flow  of  saliva,  sweat,  bile,  urine,  &c.,  could  all  be 
brought  about  by  experimenting  upon  the  cerebral  cortex  of  dogs 
and  monkeys.  Such  results  however  he  does  not  believe  should 
be  regarded  as  simple  reactions  comparable  to  the  definite  move- 
ments caused  in  face  or  limb  by  irritation  of  the  centres  assigned 
to  these  parts.     They  are  complex  results  more  comparable  to  the 

^Lancet,  Loudon,  1SS7.  ii..  121(i. 
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reflex  effects  produced  from  irritation  of  sensory  surfaces  any- 
where. He  shows  that  the  suppression  of  the  cerebral  region, 
whose  excitation  so  clearly  produces  organic  effects,  does  not 
cause  the  loss  of  the  function  put  into  action  by  the  excitation. 

These  views  are  probably  correct  in  the  main,  although  they 
may  receive-  some  modification  with  increase  of  knowledge  upon 
this  subject.  Eegions  of  the  brain  in  the  process  of  evolution 
have  been  differentiated  into  definitely  localised  centres  of 
representation  in  proportion  as  the  functions  represented  have 
become  more  and  more  volitional,  more  and  more  under  the 
control  of  the  individual.  We  can  never  probably  have  localisa- 
tions for  organic  manifestations  which  will  be  available,  for 
instance,  for  the  purposes  of  the  surgeon.  A  closer  and  fuller 
study  may  show  the  truth  to  be  largely  the  same  even  for  the  so- 
called  thermic  or  heat  centres.  It  is  altogether  doubtful  whether 
we  have  distinct  vaso-motor  cortical  centres  comparable  to  the 
simple  centres  for  motion.  In  reference  to  this  question  Franck 
says  that  all  localisations  of  this  kind  ought  to  be  renounced. 
The  cortical  surface,  he  says,  agrees  in  a  certain  degree  with  the 
sensory  surface  and  does  not  contain  the  vaso-motor  centres  any 
more  than  the  organic  centres,  whatever  they  may  be  ;  the  cortex 
fills  the  roll  of  separation,  and  not  that  of  a  productive  organ  of 
visceral  reactions.  The  true  vaso-motor  centres  are  contained  in 
the  bulb  and  spinal  cord.  They  receive  the  cerebral  excitations 
as  they  receive  the  peripheral  excitations,  and  react  in  both  cases 
in  a  reflex  manner  in  consequence  of  a  similar  mechaTiism. 

Such  localisations  as  those  of  Christiani^  of  higher  respiratory 
centres  must  not  be  regarded  in  the  same  light  as  motor,  visual 
and  other  independent  simple  localisations.  This  investigator,  as 
the  result  of  a  series  of  experiments  on  rabbits  and  dogs, 
believed  that  he  had  found  higher  respiratory  centres,  three  in  the 
basal  ganglia;  first  an  inspiratory  one,  chiefly  reflex,  at  the 
bottom  of  the  third  ventricle  ;  second,  one,  also  inspiratory,  at  a 
point  between  the  anterior  and  posterior  corpora  quadrigemina  ; 
third,  an  inspiratory  and  inhibitory  centre  at  the  entrance  to  the 
aqueduct  of  Sylvius.  He  also  discovered,  anterior  to  the 
inspiratory  centre  in  the  third  ventricle,  a  coordination  centre. 

To  speak  of  emotional  centres  in  the  same  sense  that  we  do  of 
motor,  visual,  or  auditory  centres,  is  also  nnphilosophical.  In 
certain  organic  brain  lesions  says  Pontoppidan,-  emotional  mani- 
festations such  as  laughing  or  crying  appear  without  a  cause ;  or 

'  Du  Bois.  Arch.,  3G,  1884.  "Ccntr.  f.  JVervenheilk,  1887. 


244  CKITICAL   DIGESTS. 

an  emotional  cause  produces  undue  effects — a  pain,  for  instance, 
produces  laughter.  Such  symptoms  are  usually  met  with  in 
disease  of  the  pons  and  oblongata.  The  investigations  of 
Pontoppidan  seem  to  show  that  the  centres  affected  in  such  cases 
are  those  in  the  vicinity  of  the  vaso-motor  centre  in  the  pons. 
He  describes  in  detail  three  such  cases.  In  the  first,  any  question 
caused  the  patient  to  laugh ;  iu  the  second,  laughing  or  crying 
occurred  indiscriminately  when  any  attempt  at  conversation  was 
made  by  the  patient ;  in  the  third,  fits  of  laughter  occurred  with- 
out any  apparent  cause — the  mere  entrance  of  any  one  into  the 
room  would  produce  one.  In  two  of  these  cases  autopsies  showed 
the  existence  of  apoplectic  clots  in  the  crus  cerebri  and  pons 
Varolii,  and  other  symptoms  of  pons  disease  were  present. 

In  the  nervous  wards  of  the  Philadelphia  Hospital  are  several 
cases  similar  to  those  described  by  Pontoppidan,  other  symptoms 
pointing  also  to  disease  of  the  pons.  Such  facts  however  do  not 
indicate  the  existence  of  a  special  centre  for  emotion,  comparable 
in  any  true  sense  to  the  circumscribed  centres  of  the  cerebral 
cortex  ;  but  rather  point  to  the  fact  that  in  the  pons  oblongata 
we  have  crossing  and  interblending  the  various  tracts,  ascending, 
descending  and  transverse,  which  unite  the  higher  regions  of  the 
nervous  systems  to  those  lower  centres  which  energise  the  nerves 
and  muscles  concerned  in  the  expression  of  emotion,  or  join 
together  these  lower  centres  and  the  cerebellar  hemispheres. 

Ccrchral  Localisation  in  its  delations  to  Snrgcrij. 

Let  me  now  turn  to  the  surgical  aspect  of  this  great  subject — 
the  surgical  aspect  in  so  far  as  it  concerns  the  neurologist ;  it  is 
upon  this  that  the  attention  of  the  medical  world  is  riveted 
to-day. 

In  this  portion  of  my  remarks,  I  will  consider  (1)  the  forms  of 
disease  and  injury  in  which  cerebral  localisation  is  a  valuable  aid 
to  diagnosis  ;  (2)  the  parts  of  the  brain  accessible  to  surgical 
interference,  and  the  topographical  diagnosis  for  these  accessible 
areas,  with  some  sources  of  error  in  diagnosis. 

The  neurologist  is  now  constantly  called  upon  with  the  surgeon 
for  the  relief  of  intra-cranial  alfections  long  held  not  to  be  amen- 
able to  treatment,  and  scarcely  worthy,  from  a  practical  point  of 
view,  of  diagnosis.  My  remarks  must  be  chiefly  concerned  with 
questions  of  diagnosis. 

Examination  of  medical  literature  shows  that  operations  upon 
the  brain,  guided  by  localisation,  have  been  for  tumour,  cyst, 
fracture,  abscess,  lucmorrhage,  and  discharging  cortical  areas. 
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Brain  Tumours. 


It  may  be  broadly  affirmed  that  brain  tmiiours  should  be  re- 
moved by  operation  when  their  exact  position  can  be  diagnosti- 
cated, when  they  are  in  accessible  areas,  when  they  are  solitary, 
and  when  they  are  not  of  enormous  size.  Of  Dr.  Park's  63  cases, 
11  are  cases  of  tumour  and  12  of  cyst ;  of  17  operations  by 
i\.merican  surgeons,  5  have  been  for  tumour.  In  this  connection  I 
will  only  stop  to  give  some  facts  and  draw  some  inferences  from 
personal  experience ;  it  is  often  wise  to  review  personal  experience 
even  if  in  so  doing  we  sometimes  awaken  vain  regrets.  I  have 
notes  of  20  cases  of  brain  tumour  with  autopsies,  most  of  which 
have  already  been  published  in  some  form.  Hale  White's'  cases 
numbered  100 ;  and  Seguin  and  Weir,^  combining  the  statistics 
of  White  and  Bernhardt,  tabulated  580  cases.  Twenty  cases  are 
comparatively  few,  but  such  a  list  has  the  advantage  of  thorough 
personal  knowledge.  Of  these  20  cases  the  locations  were  as 
follows  :  Prefrontal  lobe,  2  cases  ;  posterior  portion  of  second 
frontal  gyre,  1  case ;  motor  (Eolandic)  zone,  6  cases  ;  superior 
parietal  lobule,  1  case ;  temporal  lobe,  2  cases ;  cerebellum,  2 
cases ;  mid-base  and  corpus  callosum,  1  case ;  pons-oblongata,  4 
cases ;  optic  thalamus,  1  case. 

Twelve  out  of  the  20  cases  were  in  areas  accessible  to  opera- 
tion ;  one  of  the  accessible  cases  was  multiple.  Of  the  11  acces- 
sible cases  left,  4  were  fibromata,  3  gummata,  2  tubercular,  1  a 
carcinoma,  1  a  glioma  with  intercurrent  haemorrhage.  In  neither 
of  the  2  tubercular  cases  would  operation  have  been  successful 
because  of  the  diffusion  of  cerebral  tubercular  disease.  The  car- 
cinoma and  glioma  would  probably  have  given  only  temporary 
success.  Of  the  7  cases  left,  all  could  probably  have  been  re- 
moved successfully  by  operation  at  some  stage  of  their  growth ; 
although  in  3  of  the  cases,  at  the  time  of  death,  the  tumours  were 
of  such  size,  and  the  break-down  of  brain-tissue  in  their  neigh- 
bourhood was  so  great,  that  the  operation  then  would  probably 
not  have  resulted  in  success.  In  at  least  4  of  the  20  cases,  opera- 
tion at  any  time  before  death  would  in  all  probability  have  been 
wholly  successful.  Is  it  any  wonder  that  vain  regrets  for  lost 
opportunities  sometimes  arise  ? 

I  favour  the  removal  of  old  gummata,  and  this  opinion  is 
based  upon  considerable  experience.  Again  and  again  I  have 
seen  such  growths  resist  the  most  active  and  persistent  anti- 
syphilitic  treatment.     It  is  probable  that  one  reason  why  they 

'  Guy'a  Hosp.,  188i-85,  li  S.,  xxviii. 
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will  sometimes  not  yield  to  medicinal  means  is  because  in  the 
progress  of  their  growth  they  have  obliterated  blood  vessels  and 
become  practically  inert  foreign  bodies.  Bergmann  and  White 
oppose,  and  Seguin  favours  the  removal  of  gummata. 

Cranial  Fractures. 

Localisation  rules  are  sometimes  of  value,  eveii  in  cases  of 
visible  and  easily  detectable  fractures,  with  lacerations,  scars, 
clefts,  depressions  or  ridges.  These  rules  may  be  called  in  to 
clear  up  obscure  points.  Often  in  cranial  fractures  the  extent  of 
unseen  damage  cannot  be  told  by  the  position  and  character  of 
visible  lesions.  Numerous  cases  have  been  reported  in  which  the 
operators  would  have  been  misled  by  trusting  to  external  evi- 
dences alone,  but  in  which  by  calling  in  the  established  facts  of 
localisation  to  assist  they  were  able  to  place  the  trephine  over 
the  best  spot  for  operation.  Examination  of  surgical  literature 
also  shows  that  in  many  cases,  demonstrated  by  autopsies,  if  the 
rules  of  localisation  had  been  properly  applied,  the  site  of  hidden 
fractures  either  of  the  internal  table  or  not,  could  have  been 
determined  and  operations  performed  to  the  great  benefit  of  the 
patient. 

The  best  point  for  trephining  in  cases  of  fracture  is  not  always 
the  place  of  the  greatest  depression  or  cleavage,  or  over  the 
centre  of  a  large  scar.  In  fracture  cases  the  symptoms  of  dural 
irritation  will  often  be  prominent,  and,  particularly  when  the 
injury  is  over  the  motor  area,  may  confuse  the  picture  of  spasm 
which  is  presented.  The  spasm  may  be  dural  or  reflex  rather 
than  cortical,  or  may  have  a  mixture  of  reflex  and  cortical  charac- 
teristics ;  and  hence  may  be  on  the  same  side  as  the  lesion,  or 
general,  and  thus  involve  the  mind  of  the  diagnostician  in  some 
doubt.  An  abscess  resulting  primarily  or  secondarily  from  a 
fracture  may  be  so  situated  or  may  have  so  enlarged  that 
localisation  rules  alone  can  determine  the  best  site  for  trephining. 
According  to  Jacobson,'  out  of  70  cases  of  middle  meningeal 
haemorrhage  a  fracture  was  present  in  62 ;  so  that  in  the  majority 
of  instances  both  fracture  and  luemorrhagc  must  be  taken  into 
account. 

Inira-cranial  Abscess. 

The  question  of  intra-craiiial  abscess  as  well  as  fracture  will 
bo  fully  treated  by  Dr.  Park   and  I  will  therefore  say  but  little 

'  Guj'f,  llosp,  Kcp.,  1881-85,  3  S.,  xxviii..  147-308. 
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about  these  subjects.  The  cases  of  abscess  in  which  locahsation 
rules  have  given  the  most  brilliant  results  have  been  those  in 
which,  without  external  evidences,  a  position  for  operation  has 
been  fixed.  Several  brilliant  operations  guided  by  cerebral  locali- 
sation have  been  recently  reported,  one  of  the  most  striking  of 
these  by  Ferrier  and  Horsley.^  This  patient  first  complained  of 
pain  in  the  left  ear;  later  a  discharge,  first  clear  and  then  of 
blood,  occurred.  He  became  stuporous,  had  pain  in  the  left  side 
of  the  head,  forehead,  and  back  of  the  eyes,  and  photophobia. 
Later  he  became  delirous  and  showed  relative  weakness  of  the 
right  side  of  the  face,  a  peculiar  form  of  aphasia,  and  slight 
paresis  of  the  right  upper  limb,  especially  of  the  hand  and  digits. 
He  had  well  marked  optic  neuritis  with  a  small  hasmorrhage 
over  the  right  disc  and  a  small  band  below  that  of  the  left.  His 
speech  disturbance  was  peculiar.  He  was  able  to  sit  up  in  bed 
and  talk  but  his  words  were  incoherent  and  for  the  most  part 
unintelligible.  He  appeared  to  understand  simple  questions  but 
at  other  times  seemed  confused  and  unable  to  understand.  He 
called  things  by  wrong  names.  Wlien  asked  to  read  a  few 
sentences  from  a  journal,  the  words  he  uttered  had  little  or  no 
resemblance  to  those  before  him.  In  addition  to  the  involvement 
of  the  auditory  centres  there  was  probably  here  also  a  fracture 
between  the  receptive  and  emissive  speech  regions.  Mr.  Horsley 
operated  for  the  locality  determined  by  Dr.  Ferrier  and  himself  ; 
about  five  drachms  of  pus  were  removed  and  the  patient  re- 
covered. Dr.  Ferrier  refers  to  other  operations  reported  by 
Gowers  and  Barker,  Greenfield,  Schondorff,  and  Truckenbrod, 
the  first  two  having  been  cases  of  abscess  in  the  teinporal  lobe 
diagnosticated  without  external  indications. 

Intra-cranial  IlcsviorrJiafjc. 

In  a  large  nun:iber  of  cases  of  intra-cranial  htemorrhage  tre- 
phining has  been  performed,  successfully  or  unsuccessfully.  I 
have  collected  many  of  these  cases,  but  cannot  refer  to  them 
here  except  in  the  most  general  way  ;  they  constitute  in  themselves 
material  for  a  lengthy  paper.  During  recent  years  some  important 
operations  for  such  cases  of  heemorrhage  have  been  guided  by  the 
principles  of  cerebral  localisation.  Dr.  J.  B.  Eoberts  of  Phila- 
delphia in  his  monograph  on  The  Field  and  Limitation  of  the 
Operative  Surgery  of  the  Human  Brain,  of  American  authors  has 

'  UrU.  Med.  Jonr.,  March  10,  and  March  21,  1888. 
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most  thoroughly  discussed  the  questions  of  operative  interference 
in  these  cases  of  intra-cranial  haemorrhage,  as  well  as  in  fractures, 
abscess,  tumours  and  other  lesions. 

Intra-cranial  haemorrhage  may  be  (1)  supra-dural ;  (2)  sub- 
dural ;  (3)  cortical  or  sub-pial ;  (4)  intra-cerebral,  that  is,  into 
the  basal  ganglia,  capsules,  or  both,  or  into  the  centrum  ovale. 
The  first  two  forms  are  commonly  due  to  lesions  of  the  meningeal 
arteries,  chiefly  the  middle  meningeal,  and  are  frequently  asso- 
ciated with  fracture,  and  occur  from  injury.  Cortical  or  sub- 
cortical hsemorrhage  has  its  source  in  the  cerebral  arteries  proper, 
most  frequently  in  the  cortical  system  of  the  middle  cerebral. 

These  cerebral  arteries  have  also  a  central  or  ganglionic  system 
of  branches  independent  of  the  cortical,  and  it  is  from  this 
arterial  network  that  the  ganglionic  or  capsular  hsemorrhage 
occurs.  Hgemorrhage  into  the  centrum  ovale  may  occur  from  the 
terminal  vessels  of  either  the  cortical  or  ganglionic  system. 

Hsemorrhage  from  contre-coup  often  calls  for  the  application 
of  the  principles  of  localisation.  In  cases  of  contre-coup  the 
lesion  however  is  often  a  form  of  bruising  of  the  brain  and  its 
membranes  with  but  little  haemorrhage,  for  which  trephining 
would  be  of  no  especial  service,  and  it  is  important  to  distmguisli 
such  cases  from  those  in  which  a  genuine  hasmorrhage  is  present. 
The  forms  of  haemorrhage  most  amenable  to  topographical 
diagnosis  and  operative  procedure  are  from  the  meningeal  arteries 
proper  and  from  the  cortical  system,  that  is,  supra-dural,  sup-dural 
and  cortical.  True  cortical  hsemorrhage  is  comparatively  rare, 
and  meningeal  hsemorrhage  comparatively  frequent.  Sometimes, 
instead  of  coming  directly  from  a  meningeal  artery,  the  bleeding 
may  be  from  the  diploe  of  the  fractured  skull. 

According  to  Kronlein,'  the  most  frequent  site  of  intra-cranial 
hacmatoma  is  the  middle  fossa  of  the  skull,  such  lesion  being 
usually  limited  in  front  by  the  lesser  wing  of  the  sphenoid  and 
behind  by  the  margin  of  the  petrous  portion  of  the  temporal  bone, 
because  of  the  adherence  of  the  dura  mater  at  these  places  ;  below 
they  reach  nearly  to  the  foramen  spinosum  and  above  to  the 
squamous  suture,  sometimes  crossing  the  latter.  The  effusion  is 
always  thickest  at  the  site  of  the  rupture. 

The  symptoms  of  middle  inenmgeal  hsemorrhage  and  supra- 
dural  clot  are  both  general  and  localising.  The  general  symptoms 
are  such  as  loss  of  consciousness  and,  in  cases  of  traumatism,  an 
interval   of   consciousness   before    the    appearance    of    pressure 

'  Quoted  by  Jacobsou. 
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symptoms;  change  in  temperatm'e,  usually  elevation  ;  somnolence, 
stupor  or  coma  ;  slow  pulse,  sometimes  becoming  frequent  at  last ; 
slow,  laboured  respiration  ;  vomiting.  A  small  lisemorrliage  may 
give  rise  to  few  if  any  serious  general  symptoms. 

Siqyra-diiral  HcBmorrhagc. 

The  symptoms  of  extravasation,  when  the  haemorrhage  is 
supra-dural,  are  chiefly  general.  Contra-lateral  paralysis  how- 
ever when  the  bleeding  is  over  the  motor  area,  may  serve  as  a 
broad  localising  indication  when  external  appearances  are  want- 
ing.    Certain  other  phenomena  are  also  usually  present. 

Unilateral  affection  of  the  pupil  is  often  a  sign  of  the  utmost 
importance,  particularly  if,  says  Jacobson,  one  pupil  is  found 
widely  dilated,  the  other  being  natural  or  contracted  in  size,  and 
if  the  dilatation  be  on  the  side  of  the  face  corresponding  to  the 
injured  side  of  the  head.  Mr.  Jonathan  Hutchinson  has 
particularly  studied  and  discussed  the  importance  of  this  valuable 
symptom,  and  in  honour  of  him  Jacobson  proposes  to  call  it  the 
"  Hutchinson  pupil."  Hutchinson  regards  the  sym-ptom  as  due 
to  direct  or  indirect  compression  of  the  third  nerve.  The  pupils 
also  furnish  valuable  indications  as  to  the  probability  of  recovery. 
The  more  dilated,  insensitive  and  immovable  they  are,  the  less 
favourable  the  prognosis.^ 

Of  the  many  cases  of  supra-dural  extravasation  which  have 
been  reported,  in  very  few  have  the  symptoms  been  studied  closely. 

'  Kecentl)'  I  had  the  opportunity  of  seeing  an  instructive  case  of  supra- 
dural  clot  in  the  Philadelphia  Hospital  in  the  wards  of  my  colleague  Dr.  F. 
X.  Dercum.  I  will  only  refer  to  the  case  briefly  as  it  will  doubtless  be  more 
fully  reported  by  Dr.  Dercum.  The  patient  was  a  plethoric  young  man  who 
came  into  the  hospital  without  history,  having  been  found  in  a  stable 
insensible.  Temperature,  95°  F. ;  respiration  stertorous— in  breathing  only  the 
right  nostril  dilated  and  the  right  side  of  the  mouth  puffed  ;  pulse  weak, 
intermittent.  The  patient  was  insensitive  to  all  impressions.  Both  arms  and 
legs  were  spastic  ;  the  former  drawn  upwards  and  across  the  chest ;  the  latter 
extended,  the  feet  turned  somewhat  inwards.  Occasionally  jerking  movements 
of  both  arms  occurred.  The  head  turned  toward  the  right ;  the  right  pupil 
was  dilated  and  dilating  while  the  patient  was  under  my  observation;  there 
was  also  right  external  strabismus.  The  patient  died  a  few  hours  after  these 
observations  were  made.  The  autopsy  showed  a  bruised  appearance  of  the 
skin  about  an  inch  above  and  to  the  right  of  the  occipital  protuberance.  No 
depressed  fracture  was  present,  but  a  slight  cleavage  of  the  external  table  of  the 
skull,  and  an  extensive  radiating  or  stellate  fracture  of  the  iuner  table.  An 
immense  supra-dural  clot  was  found  covering  the  lateral  aspect  of  the  parietal 
and  largely  of  the  occipital  lobe.     The  clot  was  back  of  tlie  motor  area. 
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Suh-dural  Haemorrhage. 

Sub-dural  or  intermeuingeal  liasmorrhage,  if  extensive,  gives 
general  symptoms  much  like  those  which  are  present  in  supra- 
dural  clot,  namely,  loss  of  consciousness,  changes  in  temperature, 
pulse  and  respiration,  vomiting,  &c.  A  sub-dural  clot  v^ill  usually 
to  a  greater  or  less  extent  bruise  and  possibly  even  tear  the  brain 
siu'face.  Spasm  due  to  irritation  of  the  motor  cortex  may  be 
present,  as  well  as  dural  or  reflex  spasm.  Paralytic  symptoms 
will  be  definite  and  pronounced  the  lesion  is  in  the  motor 
region.  Cheyne-Stokes  breathing  may  or  may  not  be  present. 
The  following  are  condensed  notes  of  three  out  of  a  number  of 
cases  of  this  kind  of  which  I  have  collected  the  histories. 

The  first  is  a  case  of  unilateral  meningeal  haemorrhage  with 
contra-lateral  symptoms  reported  by  S.  N.  Townsend  Porter.' 
The  patient  was  a  woman  admitted  to  the  hospital  unconscious, 
with  Cheyne-Stokes  respiration,  which  became  stertorous  and  puff- 
ing. Paresis  of  arm  and  leg  on  left  side,  mouth  slightly  drawn  to 
the  right  side,  and  left  naso-labial  fold  almost  obliterated.  Only 
movfed  the  right  extremities  ;  the  head  tiu'ned  towards  the  right. 
Feeble  convulsion  lasting  three  minutes  at  night.  Both  sides 
affected,  but  left  much  less  so  than  the  right.  Next  day  head 
and  right  eye  showed  marked  deviation  to  right  side.  A  clot  was 
found  between  dura  and  pia  weighing  170  gmms  (5  3-10  ozs.). 
It  covered  almost  the  entire  right  hemisphere.  Gyri  of  right  side 
were  slightly  flattened  and  of  pinkish  hue.  Puncta  vasculosa 
marked.     The  ruptured  vessel  not  found. 

The  second  is  a  case  of  iuter-meningeal  hajmorrhage  with 
general  symptoms,  reported  by  Clemen. =  Female,  sixty-seven  years. 
Intense  headache,  chiefly  frontal ;  worse  from  8  to  10  p.m.  At 
times  wakeful  and  restless  for  days  together,  and  then  would 
become  drowsy  and  semi-unconscious.  No  motor  paralysis ;  in- 
continence of  urine ;  general  hyiDcraisthesia ;  cerebral  breathing 
at  times ;  sometimes  twitchings  of  flexors  and  pronators  of  both 
forearms.  Old  bloody  intra-meningeal  effusion  was  found  be- 
tween dura  and  arachnoid,  over  both  hemispheres,  extending 
into  the  middle  posterior  fossae  of  the  skull  on  the  right  side  ;  only 
in  the  middle  fossa  on  left  side  the  clot  was  thickest  in  convexity. 
Also  some  adhesive  meningitis,  supposed  to  have  been  due  to  slow 
simultaneous  multiple  capillary  haemorrhage. 

Dunn3  has  recorded  the  details  of  a  case  of  clot  over  the  motor 
area  causing  rhythmical  motions  of  the  other  side  of  the  body.  The 
patient  was  a  female  seventy-three  years  old.  Congestive  apoplexy(?) 
Fair  recovery  in  a  few  days.     Second  attack  during  the  night. 

'  Hf.  LoHiJi  Med.  and  Sunj.  Jour..  1887,  vol.  lii.,  j).  7(i-78. 
•  J/rdlcal  I'rc.s.s  and  C'iiTvlar,  188G,  vol.  i.,  p.  385-33(). 
'•'  Jour,  of  Am.  Med.  Ass,,  188G;  vol.  ii.,  page  75-7G. 
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Eegularly  recurriug  rhythmical  movements  of  the  left  side  of  the 
body.  Sensation  and  consciousness  were  normaL  The  right  side 
of  the  body  could  be  moved  at  will.  Articulation  impossible. 
Incontinence  of  urine  and  fcBces.  The  movements  of  the  body 
continued  during  sleep,  and  gradually  lessened,  leaving  the  leg  on 
the  fourth  day  and  arm  on  the  fifth.  A  clot  as  big  as  a  hen's  egg 
was  present  on  the  right  side  of  the  brain :  this  was  superficial, 
reaching  from  the  pre-central  gyrus  to  the  occipito-parietal 
fissure,  and  from  the  longitudinal  fissure  to  the  temporo- 
sphenoidal  lobe. 

Cortical  Hamorrhcujc. 

Sub-dural  or  inter-meningeal  hasmorrhages  are  frequently  also 
cortical,  that  is,  they  invade  or  involve  the  pia-arachnoid  and 
cortex.  Occasionally  however  cases  of  intra-cranial  h£emorrhage 
occur  which  may  be  more  particularly  classed  as  cortical  or  sub- 
pial.  These  are  usually  limited  in  size  and  often  take  place  from 
arterioles  or  capillaries,  A  case  reported  by  Horsley'  illustrates 
what  is  meant  by  one  of  the  forms  of  true  cortical  haemorrhage. 

This  was  the  case  of  a  man  who  had  been  suffering  from  tuber- 
cular disease  of  the  bone  for  some  months,  and  suddenly 
developed  symptoms  of  thrombosis  of  the  longitudinal  sinus  with 
cortical  epilepsy  as  the  result.  The  case  is  interesting,  not  only 
as  one  of  a  peculiar  form  of  cerebral  liEemorrhage,  but  also  because 
of  its  teachings  with  reference  to  the  area  for  the  turning  of  the 
head  and  eyes  to  the  opposite  side,  and  at  the  same  time  the 
anterior  limit  of  the  upper  limb  area,  together  with  the  special 
representation  of  the  segments  of  that  limb  at  the  anterior  part  of 
the  region  devoted  to  it.  "  The  movements  observed  were  first, 
turning  of  the  head  to  the  left ;  then  raising  the  arm  at  right 
angles  to  the  trunk  in  complete  extension,  with  extreme  extension 
of  the  wrist  and  interosseal  position  of  the  fingers  ;  gradual  turn- 
ing of  the  head  to  the  right,  and  subsequently  the  rest  of  the  body 
involved  in  the  spasm." 

Thrombosis  of  the  sinus  and  veins  was  present  and  caused  the 
following  lesions.  "  Bight  hemisphere. — The  surface  of  the  hemi- 
sphere appeared  perfectly  normal,  except  in  the  neighbourhood  of 
the  blocked  frontal  vein  before  described.  The  posterior  sixth  of 
the  middle  frontal  convolution  in  its  whole  breadth  was  the  seat 
of  a  htemorrhagic  extravasation.  The  ascending  frontal  convo- 
lution was  highly  congested  especially  in  its  anterior  border ;  the 
membranes  also  of  the  superior  frontal  sulcus  were  congested 
along  its  posterior  third,  and  there  was  a  slight  haemorrhagic  extra- 
vasation in  the  outer  border  of  the  middle  third  and  the  superior 
frontal  convolution  of  this  side  (the  right).  Left  HcmispJiei'e. — 
There  was  a  dark  black  hiemorrhagic  focus  occupying  the  anterior 

'  liraln,  April,  18SS. 
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half  of  the  middle  third  of  the  superior  frontal  convolution  for  half 
its  breadth.  This,  the  only  lesion  in  the  left  hemisphere,  was 
situated  at  the  highest  point  of  the  area  for  the  head  and  neck  in 
the  left  hemisp)here." 

Small,  superficial,  cortical  extravasations  of  this  kind  are  to  be 
localised  by  the  rules  and  principles  for  irritative  and  destructive 
lesions  of  the  brain  surface  of  whatever  character. 

Intra-ccrcbral  Hcemovrhacje. 

Intra-cerebral  haemorrhage  will  next  engage  our  attention. 
Of  course  a  haemorrhage  may  take  place  anywhere  within  the 
cerebrum — in  the  pre-frontal,  postero-frontal,  parietal,  occipital 
or  temporal  lobe,  but  we  cannot  stop  here  to  differentiate  between 
the  varieties  of  haemorrhages  occurring  in  these  positions.  The 
remarks  upon  the  localisation  of  lesions  of  any  kind  in  these 
locations  will  in  large  part  apply  to  haemorrhage.  In  this  con- 
nection the  discussion  will  be  largely  confined  to  those  varieties  of 
intra-cerebral  haemorrhage  which  are  most  common,  and  which 
might  be  said  to  have  become  almost  classical — the  cases  of 
haemorrhage  into  or  near  the  great  ganglionic  masses. 

Commonly  intra-cerebral  haemorrhage  occurs,  as  Gendrin  and 
Charcot^  have  pointed  out,  not  in  the  body  of  either  the  caudate 
or  lenticular  nucleus,  but  rather  just  in  contact  with  the  external 
surface  of  the  lenticular  ganglion.  Not  infrequently  small 
haemorrhages  occur  in  these  positions.  When  a  large  haemorrhage 
occurs  it  forces  its  way  especially  in  a  transverse  direction,  tear- 
ing through  and  pressing  aside  the  brain  substance,  the  greatest 
compression  taking  place  towards  the  lateral  ventricle  because 
the  resistance  is  least  in  this  direction.  Symptoms  of  both  de- 
struction and  pressure  abound  in  such  cases  and  are  sometimes 
hard  to  separate.  Sometimes  the  haimorrhage  breaks  through  the 
ganglia  and  the  internal  capsule  and  inundates  the  ventricles. 

The  central  branches  of  the  middle  cerebral  artery  play  the 
most  important  role  in  such  haemorrhages.  Charcot^  has  indeed 
proposed  to  call  one  of  the  branches  of  this  middle  cerebral  artery 
"the  artery  of  cerebral  haemorrhage."  This  vessel  after  having 
entered  the  third  segment  of  the  lenticular  nucleus  traverses  the 
superior  portion  of  the  interior  capsule,  and  then  enters  the  body 
of  the  caudate  ganglion.     In  rare  cases  tlie  surgeon  might  tre- 

'  To  Charcot  we  are  indebted  for  our  most  exact  knowledge  of  this  branch  of 
the  Bubject  of  localisation. 

''  "  Lectures  ou  Localisation  in  Diseases  of  the  Brain."  Translated  by 
PMward  P.  Fowler,.  M.U.,  New  York,  1876,  p.  73. 
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phine  successfully  for  intra-encephalic  hEemorrliage.  This  must 
be  clone,  if  at  all,  at  a  point  where  it  has  been  determined  by 
pathological  observation  that  the  haemorrhage  in  its  enlarging 
waves  outwards  usually  comes  nearest  the  surface,  or  would  be 
most  easily  reached  and  relieved.  The  cases  of  haemorrhage  in 
which  the  ventricles  are  broken  into  and  inundated  would  pro- 
bably be  benefited  only  very  rarely  by  operation,  but  no  harm 
could  be  done  in  such  an  almost  necessarily  fatal  case. 

Intra-cerebral  haimorrhage  may  occur  in  any  one  of  half  a 
dozen  positions  with  reference  to  the  three  great  ganglia  at  the 
base  of  the  brain,  and  the  internal'or  external  capsule.  "With  our 
present  knowledge  the  exact  position  of  some  of  these  haemorr- 
hages cannot  from  any  localising  data  be  accurately  determined. 
It  remains  true  now,  as  stated  by  Charcot  ten  years  ago,  that 
lesions  confined  to  any  one  of  the  gray  central  ganglia  when  the 
internal  capsule  is  not  involved,  do  not  give  any  special  diag- 
nostic features.  We  have  no  characteristic  symptoms  based  upon 
a  knowledge  of  the  functions  of  these  ganglia.  Certainly  a 
haemorrhage  or  other  lesion  cannot  yet  be  very  positively  deter- 
mined as  limited  to  either  the  caudate  or  lenticular  body  or  the 
thalamus. 

With  reference  to  haemorrhage  without  ventricular  inundation, 
several  locations  in  or  near  the  ganglia  may  be  diagnosticated. 
If  the  haemorrhage  has  occurred  at  a  position  corresponding  to  the 
anterior  half  or  perhaps  two-thirds  of  the  lenticular  ganglion  and 
internal  capsule,  the  chief  effect  is  the  production  of  motor  paralysis 
of  the  opposite  half  of  the  body  with  symptoms  of  the  acute 
apoplectic  attack,  which  symptoms  are  practically  the  same  for 
all  the  non-ventricular  varieties.  If  the  haemorrhage  has  occurred 
so  as  to  be  related  to  the  posterior  third  of  the  capsule  where  it 
lies  chiefly  between  the  lenticular  body  and  the  thalamus,  par- 
alysis both  of  motion  and  sensation  of  the  opposite  side  of  the 
body  will  be  the  great  feature.  When  the  extreme  posterior 
limit  of  the  internal  capsule  and  ganglia  are  the  seat  of  extrava- 
sation contra-lateral  hemi-anaesthesia  without  hemiplegia  will  be 
present,  but  this  variety  is  comparatively  rare.  Many  facts  with 
regard  to  the  regional  diagnosis  of  such  haemorrhages  have  been  given 
by  Charcot.  It  does  not  come  within  the  purpose  of  my  paper  to 
discuss  the  exact  arteries  affected,  and  various  other  collateral 
ixiatters  anatomical  and  pathological,  but  I  wish  simply  to  give 
the  persisting  diagnosticating  features  of  these  forms  of  haemorr- 
hage, and  the  symptoms  usually  observed  at  the  time  of  the 
apoj)lexy.     The  latter  are  loss  of  consciousness  more  or  less  com- 
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plete  according  to  the  extent  of  the  haemorrhage ;  stertorous  res- 
piration, sometimes  so  far  as  the  mouth  is  concerned,  one-sided  ; 
sometimes  also  Cheyne-Stokes ;  temperature  at  first  lowered  and 
afterwards  rising  ;  pulse  sometimes  slow  and  full,  sometimes  weak 
and  intermittent.  Conjugate  deviation  of  the  head  and  eyes  may 
be  present  but  is  not  invariable  ;  it  is  usually  away  from  the  side 
of  the  paralysis.  It  is  not  infrequently  somew^hat  difficult  to 
determine  the  full  extent  and  character  of  the  paralysis  and  loss 
of  sensation,  if  this  also  be  present,  in  these  cases  of  apoplexy. 
Careful  inspection  of  the  face  however  wall  usually  show  some 
drooping  on  the  side  of  the  paralysis  and  some  pulling  to  the 
other  side.  Watching  the  limbs,  the  unparalysed  members  will 
be  seen  to  be  used  by  the  patient  occasionally.  The  paralysed 
extremities  when  taken  hold  of  are  usually  limp  and  offer  no 
resistance  while  a  certain  amount  of  resistance  is  offered  by  the 
limbs  of  the  other  side  even  though  the  patient  may  be  un- 
conscious. My  experience  has  shown  me  that  cases  of  even 
somewhat  extensive  extravasation  into  the  capsules  and  ganglia 
differ  considerably  in  the  amount  of  paralysis  produced.  A  fuller 
knowledge  'pi  intra-cerebral  localisation  may  eventually  throw 
light  upon  these  differences.  In  general  terms  the  paralysis  of 
the  limbs  is  usually  much  more  complete  than  in  cases  of  cortical 
lesion. 

The  following  notes  of  a  recent  case  of  intra-cerebral  hicmorr- 
hage  restricted  to  the  internal  capsule  and  ganglia  will  serve  to 
illustrate  one  of  the  forms  of  htemorrhage.  The  patient,  a  man 
sixty-two  years  old,  was  admitted  to  the  Hospital  in  an  early  un- 
conscious condition.  When  first  admitted  he  had  some  use  of  all 
his  limbs ;  but  he  gradually  became  worse  and  in  the  course  of 
twelve  hours  could  not  respond  intelligibly  to  anything  that  was 
said  to  him,  but  even  then  he  could  be  aroused  so  that  he  would 
open  his  eyes  and  look  around  for  a  few  moments,  and  then  sink 
agam  into  a  stupor.  When  able  to  speak  his  articulation  was 
thick  aiad  indistinct.  For  at  least  twelve  hours  he  certainly 
understood  what  was  said  to  him.  His  breathing  was  puffing 
and  gradually  became  more  stertorous.  It  never  assumed  the 
true  Cheyne-Stokes  type  but  showed  an  occasional  tendency  to 
do  this.  After  he  had  become  totally  unconscious  a  few  condi- 
tions were  positively  determined.  The  mouth  was  drawn  slightly 
but  distinctly  to  the  left ;  his  right  arm  was  paretic ;  the  right 
leg  was  helpless  and  spastic.  The  left  leg  also  remained  nearly 
all  the  time  as  if  powerless,  and  it  was  difficult  to  determine  any 
difference  as  to  loss  of  power  of  the  two  extremities.  He  had  not 
true  conjugate  deviation  of  the  head  and  eyes  although  his  head 
at  times  showed  a  tendency  to  turn  to  the  right.  The  pupils  were 
equal  and  slightly  dilated.     Knee-jerk  was  present,  and  marked  on 


CEITICAL   DIGESTS.  255 

the  right,  diminished  on  the  left.  His  head  temperature,  taken 
once  at  a  spot  corresponding  to  a  point  just  below  the  middle  of  the 
horizontal  branch  of  the  Sylvian  fissure,  was  96*2^  on  the  left,  and 
100-4  on  the  right.  The  patient  lived  six  days  from  the  time  of 
his  admission.  His  body  temperature  when  first  taken  was  96^. 
It  rose  the  second  day  to  lOl*^,  and  from  that  time  on  until  his 
death,  ranged  between  99"'  and  102",  being  at  the  highest  point  at 
the  time  of  death.  He  developed  pneumonic  symptoms  three 
days  after  admission. 

At  the  autopsy,  on  exposing  the  left  lateral  ventricle,  a  nearly 
black,  irregularly  shaped  spot  was  seen  reaching  across  the 
caudate  nucleus  where  it  begins  to  curve  around  the  thalamus. 
This  appearance  indicated  a  recent  clot  which  had  not  quite 
broken  into  the  ventricle,  still  having  a  thin  roof  formed  by  a 
layer  of  the  caudate  body.  The  ganglia  and  capsules  were  studied 
by  transverse  sections.  The  anterior  limit  of  the  extravasation 
was  towards  the  median  line  of  the  brain,  and  was  three-fourths 
of  an  inch  from  the  head  of  the  ganglia.  Its  posterior  limit,  a 
narrow  wedge,  was  one-third  of  an- inch  in  front  of  the  posterior 
extremity  of  the  thalamus.  The  blood  was  still  fluid  and  the 
parts  involved  by  the  clot  were  chiefly  the  middle  portions  of  the 
lenticular  body  and  internal  capsule,  and  an  external  anterior 
segment  of  the  thalamus.  The  pia  mater  of  the  convexity  was 
oedematous  and  opaque,  in  spots  and  patches  hypergemic,  and 
Pacchyonian  granulations  were  exuberant.  The  blood  vessels 
were  highly  atheromous.  The  kidneys  showed  interstitial 
nephritis.  One  lung  was  nearly  solidified  and  a  patch  of  con- 
solidation the  size  of  a  lemon  was  found  in  the  other. 

In  this  case  the  haemorrhage  probably  occurred  slowly  and 
most  likely  at  the  site  of  an  old  cyst.  In  cases  of  rapid  hasmorr- 
hage  in  the  same  locality  all  the  general  symptoms  such  as  loss 
of  consciousness,  changes  in  respiration,  temperature,  etc.,  would 
be  more  sudden  and  complete.  If  breaking  into  the  ventricles 
should  occur  it  would  become  more  profound  and  threatening. 

In  this  case  as  in  others  I  made  some  experiments  to  deter- 
mine whether  the  extravasation  could  have  been  reached  by  tre- 
phining. A  needle  or  trocar  passed  through  the  upper  portion  of 
the  third  temporal  convolution,  or  at  the  line  of  junction  of  the 
second  and  third,  about  three  inches  back  of  the  anterior 
extremity  of  the  temporal  lobe,  in  a  direction  forward  and  down- 
ward reached  the  clot  at  a  distance  of  about  an  inch  from  the 
surface.  It  would  be  necessary  if  trephining  was  attempted  to 
thus  enter  the  temporal  lobe,  low  down  and  well  back  so  as  to 
avoid  the  Sylvian  fossa  and  island  of  Reil.  In  a  highly  vascular 
territory  like  the  Sylvian  fossa  the  cortical  vessels  are  large  and 
near  their  origin  from  the  middle  cerebral  and  internal  carotid 
arteries  and,  if  in  operating  this  fossa  was  carelessly  penetrated 


256  CRITICAL   DIGESTS. 

more  harm  than  good  might  be  done  to  the  patient.  The  pecuHar 
position  in  which  tlie  gangha  and  capsules  are  located  with  refer- 
ence to  the  Sylvian  fossa,  the  island  and  the  descending  horn  of 
the  ventricles,  would  constitute  one  of  the  chief  soui'ces  of 
difficulty  in  attempting  to  trephine  for  intra-cerebral  haimorrhage. 
Still  the  operation  is  not  impossible,  and  we  will  probably 
eventually  learn  exactly  how  far  it  can  be  resorted  to  with 
advantage,  probably  only  in  a  very  limited  number  of  well  chosen 
cases. 

Intra-cerehral  HcBmorrliarja  with  Tiiundatlou  of  the  Ventricles. 

What  now  are  the  symptoms  of  intra-encephalie  hsemorrhage 
with  ventricular  inundation  ?  Whether  this  form  of  haemorrhage 
is  or  is  not  susceptible  of  improvement  by  operative  interference, 
its  diagnosis  has  considerable  negative  practical  importance.  I 
have,  for  instance,  known  the  diagnostic  question  chiefly  discussed 
in  an  important  case  to  have  been,  whether  the  patient  was 
suffering  from  haemorrhage  which  had  burst  into  the  ventricles, 
or  from  supra-dural  or  sub-dural  clot  of  immense  size.  Certainly 
as  I  have  seen  the  cases  there  are  striking  points  of  resemblance 
between  some  cases  of  ventricular  and  some  of  meningeal 
haemorrhage ;  but  the  points  of  difference  are  sufficient  to 
separate  the  varieties  if  we  are  sufficiently  careful  and  minute  in 
our  study. 

In  the  Philadelphia  Medical  Times  for  October  23,  1880,  I 
published  a  history  of  an  interesting  case  of  haemorrhage  into  the 
basal  ganglia  followed  by  effusion  of  blood  into  and  beyond  the 
ventricles,  and  I  have  studied  and  made  autopsies  upon  other 
similar  cases.  In  the  case  reported  the  patient  a  man  sixty- 
three  years  old,  while  eating  his  dinner  suddenly  fell  unconscious  ; 
his  breathing  became  puffing,  and  marked  right-sided  paralysis 
was  at  once  observed.  The  right  arm  and  leg  were  powerless, 
and  inspection  showed  that  both  the  upper  and  lower  muscles  of 
the  face  were  paralysed.  The  right  eye  remained  partly  open  and 
the  mouth  was  pulled  decidedly  to  the  left.  Two  hours  after  the 
attack  it  was  noted  that  he  was  profoundly  unconscious  his  face 
was  pale,  the  right  eyelids  did  not  quite  close,  the  pupils  were 
sluggish  but  equal,  the  eyes  were  directed  straight  forward ; 
conjunctival  reflex  was  present ;  the  mouth  was  drawn  sliglitly 
to  the  left ;  the  right  nostril  was  more  dilated  than  the  left ; 
no  sensory  responses  could  be  obtained ;  the  skin  reflexes  were 
marked  and  somewhat  exaggerated  on  the  left  side  of  the  body, 
the  triceps  reflexes  were  well  marked  but  the  knee-jerk  was 
not  examined.  General  inspection  showed  but  little  difference 
in  paralysis  between  the  limbs  of  the  right  and  left  side ;  but 
closer  examination   revealed   a  more  profound  paralysis  of  the 
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right  than  of  the  left  limhs  ;  he  occasionally  moved  the  left  arm 
and  leg,  and  a  tendency  to  contracture  was  present  on  the  right 
side.  Tremulous  and  spasmodic  movements  occurred  on  both 
sides  of  the  body,  but  were  a  little  more  marked  on  the  right  than 
on  the  left.  Tlie  pulse  on  the  left  side  was  comparatively  full  and 
strong ;  on  the  left  feeble  frequent  and  irregular.  The  temper- 
ature was  taken  several  times  in  both  axillae,  and  varied  between 
99°  and  101'2^  but  with  no  uniformity  as  to  the  two  sides.  A 
marked  difference  between  the  head  temperature  of  the  two  sides 
was  noted,  the  right  Rolandic  station  giving  temperature  of  102, 
the  left  only  99-2.  The  breathing  passed  through  three  periods, 
at  first  it  was  puffing,  soon  Cheyne- Stokes,  and  two  hours  before 
death  regular  but  constantly  feebler  and  shallower.  When  of  the 
Cheyne-Stokes  type,  the  period  of  nearly  regular  breathing  lasted 
from  four  to  five  minutes,  the  apnoeal  stage  only  from  eight  to 
fifteen  seconds.  When  breathing  began  after  the  apnoea  it  pre- 
sented an  ascending  character,  but  the  apnoeal  stage  began  very 
abruptly.  He  died  about  twelve  hours  after  the  stroke,  and 
before  death  the  paralysis  of  the  limbs  and  face  became  absolutely 
general.     The  pupils  became  more  dilated  but  not  unequal. 

Autopsy. — Eesting  the  brain  on  its  convex  surface,  large 
masses  of  dark  blood  could  be  seen  occupying  the  central  region 
of  the  base  from  the  pons  to  the  optic  chiasm  ;  the  blood  enve- 
loped the  cranial  nerves  in  this  area,  and  infiltrated  the  mem- 
branes and  the  spaces  beneath  them  far  out  into  the  Sylvian 
fissure.  HaBmorrhagic  foci  were  found  here  and  there  in  the  pia 
of  the  cerebellar  hemispheres  the  substance  of  which  showed  a 
few  bloody  points.  The  fourth  ventricle  was  filled  and  distended 
with  dark  blood  ;  its  floor  showed  a  very  slight  depression  or 
splitting  at  the  upper  part ;  the  aqueduct  of  Sylvius  was  very 
greatly  chlated.  The  lateral  ventricles  which  were  entered  from 
below,  were  filled  with  blood  ;  their  cornua  were  also  enormously 
distended  with  blood.  The  septum  lucidum,  fornix,  corpus  cal- 
losum  and  commissures  were  broken  down,  and  the  lateral  and 
third  ventricles  had  become  one  cavity  engorged  with  blood.  The 
anterior  extremity  of  the  left  optic  thalamus  and  the  cue-portion 
of  the  caudate  nucleus  were  broken  through.  The  haemorrhage 
had  apparently  taken  place  either  from  one  of  the  lenticulo-optic 
or  one  of  the  posterior  internal  optic  arteries. 

Certain  points  of  difference  are  to  be  noted  between  this  case 
and  the  previous  one,  in  which  the  haemorrhage  did  not  reach 
the  ventricles,  as  for  instance  the  more  sudden  and  profound 
unconsciousness,  the  complete  unilateral  paralysis  which  soon 
became  general,  the  absence  of  all  sensory  response,  the  tremu- 
lous and  spasmodic  movements  of  both  sides  of  the  body  and  the 
peculiar  Cheyne-Stokes  breathing. 

I  have  examined  the  specimen  from  one  case  of  secondary 
ventricular  haemorrhage  in  which  the  primary  extravasation  took 
VOL.   XII.  17 
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place  iu  the  centrum  ovale  of  the  parietal  lobe,  the  blood  breaking 
thi'ough  the  root  of  the  ventricle  ;  but  usually  the  secondary  ven- 
tricular flooding  takes  place  in  the  manner  and  from  the  direction 
indicated  in  he  account  of  the  case  just  given. 

Of  primary  ventricular  haemorrhage  I  have  had  no  experience. 
"  Primary  ventricular  hgemorrhage,"  Gower  says,  "  causes  symp- 
toms which  may  from  the  first  closely  resemble  those  of  the 
secondary  form,  but  more  frequently  the  onset  resembles  that  of 
haemorrhage  into  the  substance  of  the  brain,  in  the  presence  at 
first  of  unilateral  symptoms.  Prodomata  are  rare,  but  headache 
is  occasionally  met  with,  very  variable  in  seat,  character  and 
duration.  The  onset  may  be  (1)  By  sudden  apoplexy,  deepening 
rapidly  ;  death  may  occur  in  a  few  hours.  (2)  By  apoplexy  with 
hemiplegic  symptoms,  or  with  convulsions.  (3)  In  the  very  rare 
slow  haemorrhage,  hemiplegia  first  occurs  alone,  loss  of  conscious- 
ness only  supervening  after  a  few  hours.  Hemiplegia  occurs 
because  the  blood  is  effused  into  one  lateral  ventricle  and  causes 
paralysis  on  the  opposite  side  by  the  compression  of  the  motor 
path  or  centres.  When  the  effusion  is  rapid  and  both  lateral 
ventricles  quickly  become  distended,  the  unilateral  symptoms 
quickly  give  place  to  general  relaxation  of  the  muscles  and  loss 
of  all  reflex  action.  Eigidity  is  often  met  with,  but  less  fre- 
quently than  in  the  secondary  form  ;  it  is  usually  bilateral,  some- 
times one-sided,  and  occasionally  involves  only  the  muscles  of 
mastication ;  it  is  often  intermittent.  Convulsions  are  also  fre- 
quent, occurring  in  at  least  a  third  of  the  cases,  sometimes 
general,  sometimes  affecting  only  the  paralysed  side,  or  only  part 
of  it.  In  cases  of  slow  onset,  speech  is  often  lost  before  con- 
sciousness. The  power  of  swallowing  usually  persists  until  the 
apoplexy  becomes  profound.  The  temperature  resembles  that  of 
other  forms  of  cerebral  haemorrhage.  The  malady  is  usually  fatal, 
but  recovery  has  occurred,  as  is  proved  by  old  and  altered  clot 
being  sometimes  found  in  the  lateral  ventricles,  but  it  is  possible 
only  when  the  haemorrhage  is  small  in  quantity  and  the  symptoms 
are  slight  and  equivocal."  The  fact  that  recovery  has  occurred 
in  such  a  case  is  a  reason  for  considering  the  practicability  of 
trephining. 

Tapping  and  draining  the  ventricles  have  been  performed, 
thougli  rarely ;  but  in  the  future,  with  the  comparative  immunity 
from  danger  in  our  present  methods  of  attacking  the  brain,  may 
be  resorted  to  much  more  frequently.  The  ventricles  can  be 
reached  with  pi'ecision  at  several  points,  best  probably  from  an 
anatomical  and  surgical  point  of  view,  by  way  of  the  posterior 
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horn,  or  perhcaps  where  the  lateral  ventricle  and  the  middle  and 
posterior  horns  diverge.  Besides  blood,  effusions  into  the  ven- 
tricles may  be  also  either  serum  or  increased  cerebro-spinal  fluid, 
or  pus  from  an  abscess.^ 

Various  practical  questions  arise  in  connection  with  the  subject 
of  trephining  for  intra-cerebral  clots,  particularly  when  deeply 
situated.  It  has  been  suggested  that  it  might  be  impossible  to 
remove  the  extravasation  on  account  of  its  having  formed  a  firm 
coagulum.  It  does  not  always  do  this.  Within  one  week  I  saw 
two  cases  of  intra-encephalic  haemorrhage,  in  one  of  which  the 
cavity  was  filled  with  a  firm  clot,  and  in  the  other  the  blood  was 
entirely  fluid,  although  the  patient  had  been  dead  more  than 
twenty-four  hours.  "Why  this  difference  should  occur  I  do  not 
know,  but  it  is  a  fact  well  known  to  surgeons  that  in  hematocele, 
no  matter  where  situated,  when  not  in  contact  with  the  air,  the 
blood  is  sometimes  coagulated,  and  sometimes  is  not.  Even 
though  the  blood  has  coagulated  it  might  in  some  cases  be 
removed  by  carefully  enlarging  the  opening  made  by  the  knife  to 
reach  the  seat  of  haemorrhage  with  flat  retractors,  and  then  ex- 
tracting the  coagulum  in  fragments  with  forceps  or  a  spoon.  The 
bleeding  in  case  of  cerebral  haemorrhage  is  probably  stopped 
because  of  the  retraction  of  the  vessel  and  the  forming  of  a  small 
coagulum  in  it,  but  of  course  the  danger  of  producing  a  fresh  or 
renewing  an  old  haemorrhage  should  be  considered.  If  such 
operations  are  resorted  to,  care  should  be  taken  not  to  move  the 
patient  more  than  is  absolutely  necessary. 

Cortical  Einlciny  without  Gross  Lesion. 

In  cases  of  cortical  epilepsy  when  the  symptoms  indicate  a 
discharging    lesion    of    a    localised   cortical    area,  operation   is 

>  Since  the  meeting  of  the  Congress,  Dr.  W.  W.  Keen,  of  Philadelphia  has 
proposed  tapping  and  draining  the  ventricles  as  a  definite  surgical  procedure, 
describing  an  operation  for  this  purpose.  He  says  :  "As  we  now  open  the 
belly  and  drain  in  tubercular  peritonitis  with  such  remarkable  success,  I  would 
propose  that  we  do  precisely  the  same  for  the  brain.  That  it  may  be  done 
with  precision  and  without  serious  injury  to  the  cerebral  tissues  the  history  of 
the  present  case,  I  think,  abundantly  shows  ;  that  it  is  even  mo)-e  urgently 
necessary  in  the  brain  than  in  the  chest  or  belly  seems  clear  when  we  consider 
the  relative  effects  of  pressure  in  the  two  cases.  In  the  chest  or  belly  the 
walls  are  more  or  less  yielding  or  spongy,  to  a  large  extent.  They  can  bear 
great  and  long  continued  pressure  but  with  little  damage  to  their  ultimate 
intesrity  or  to  life,  if  the  pressure  be  relieved  within  any  reasonable  time. 

Not  so  in  the  cranium.  The  walls  are  rigid  bone,  and  the  brain  can  undergo 
but  little  pressure,  and  for  a  brief  time  (e.Kcept  it  be  gradual,  as  in  chronic 
hydrocephalut;)  without  inviting  death.  The  fatal  issue  is  so  uniform  that  an)/ 
means  that  holds  out  a  reasonable  hope  of  relief,  even  though  it  involves  great 
risk  to  life,  should  at  least  be  tried  ;  and  the  proposal  in  the  present  paper 
seems  at  least  to  involve  but  a  moderate  danger  to  life  with  a  reasonable 
probability  of  success."     (Medical  News,  December  1,  1888.) 
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justifiable  whether  or  not  the  probability  of  a  gross  lesion  can  be 
made  out.  Hughlings  Jackson  in  the  course  of  a  discussion  of 
a  paper  on  brain  surgery,  read  by  Mr.  Horsley  ^  at  the  meeting 
of  the  British  Medical  Association  at  Brighton  in  1886,  strongly 
advocated  the  cutting  out  of  the  part  of  the  cortex  which  repre- 
sented the  peripheral  parts  first  in  the  spasm,  whenever  the  spasm 
began  very  locally  and  deliberately,  and  when  the  fits  were  often 
repeated.  He  advocated  this,  no  matter  in  what  condition  the 
brain  cortex  might  be  found.  He  considered  it  quite  certain 
that  epileptiform  seizures  would  be  impossible  in  such  a  case  if 
enough  of  the  so-called  motor  area  were  removed.  He  believed 
it  better  to  have  some  permanent  paralysis  than  to  be  subject  to 
fits,  some  becoming  universal.  This  advice  has  already  been 
acted  upon  by  Horsley,-  Keen, 3  Lloyd  and  Deaver,4  and  Hearn 
and  the  writer.  The  most  interesting  case  of  the  kind  yet 
reported  is  that  of  Lloyd  and  Deaver.  Macewen  rather  advises 
against  this  operation,  particularly  if  large  wedges  of  brain  tissue 
are  to  be  taken  out,  but  I  beheve  it  to  be  good  practice,  even  some 
permanent  paresis  being  preferable  to  epileptic  attacks  with  their 
destructive  effects  on  the  brain. 

Accessible  Areas  of  the  Brain. 

More  and  more  has  that  region  been  narrowed  which  cannot 
be  reached  by  the  venturesome  surgical  explorer.  The  lateral 
aspect  of  the  pre-frontal  lobe,  the  entire  motor  area,  the  superior 
and  inferior  parietal  lobules  and  the  upper  temporal  region  can 
of  course  be  attacked  with  the  greatest  facility.  In  the  regions 
difficult  yet  possible  of  access,  lesions  of  large  size  and  of  dis- 
placing character  will  be  more  readily  reached.  The  orbital 
surfaces  of  the  pre-frontal  lobe  can  be  reached  and  large  displacing 
lesions  removed  by  trephining  low  down  in  the  frontal  bone.  In 
Durante's  case  the  tumour  removed  occupied  the  left  anterior  fossa 
of  the  cranium.  Almost  the  entire  temporal  lobe  with  the 
exception  of  the  parts  bordering  on  the  mid-brain,  is  accessible. 
The  occipital  lobes  have  been  operated  upon  successfully.  With 
care  the  great  median  fissure  may  be  entered  for  lesions  of  the 
marginal  convolutions  and  limbic  lobe.  The  longitudinal  sinus 
has  been  successfully  plugged  and  ligated.     The  outskirts  of  the 

'JSrlf.  Med.  Jovr.,  Lond.,  1886,  ii.,  070-075. 
''Ibid.,  Lond.,  1887,  i.,  803-805. 
Mwi.  Join:  Med.  Sei.,  vol.  xcvi.,  No.  4,  Ocf.,  1888. 
*Ibid.,  vol.  xcvi.,  No.  5,  Nov.,  1888. 
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ganglia  have  been  approached,  and  the  ventricles  have  been 
pierced.  Even  a  tumour  situated  on  the  intra-cranial  portion  of 
the  auditor  and  facial  nerves  can  probably  be  reached  and 
removed.  Suckling  and  Jordan,'  Bennett  May,^  Horsley,3  and 
Weir  have  looked  during  operation  with  the  eyes  of  the  flesh  on 
the  foramen  magnum  itself.  Absolutely  inviolable  then  are  only 
the  middle  region  of  the  base,  and  its  bordering  convolutions,  the 
corpora  quadrigemina,  and  pons-oblongata. 

In  the  accessible  areas  of  the  brain  are  (1)  regions  in  which  an 
absolute  localisation  can  be  made  by  positive  symptoms  ;  and  (2) 
regions  in  which  a  close  approximate  localisation  can  be  made  by 
positive  symptoms,  combined  with  methods  of  exclusion  and 
differentiation.  Under  the  first  head,  come  the  motor,  visual, 
and  motor  speech  areas  and  tracts ;  under  the  second,  the 
cerebellum,  the  pre-frontal,  and  the  temporal  lobes,  with  their 
more  or  less  positively  determined  functions.  The  areas  for 
general  sensation  are  still  doubtful,  but  will  be  considered. 

Motor  Localisation.     Eesearches  of  Ferrier  and  of  Horsley  and 

Schdfcr. 

Motor  localisation  has  become  almost  an  exact  science.  Pro- 
perly interpreted,  the  phenomena  produced  by  irritative  and 
destructive  lesions  of  the  cortical  motor  area  can  be  relied  upon  to 
lead  the  neurologist  to  a  precise  topographical  diagnosis  with  as 
much  certainty  as  the  stethoscope  for  cardiac  diseases  guides  the 
thoracic  diagnostician. 

The  latest  physiological  researches  bearing  upon  this  are  those 
of  Horsley  and  Schafer.4  They  give  a  new  diagrammatic  repre- 
sentation of  the  subdivisions  of  the  motor  area  in  the  monkey, 
both  upon  the  lateral  and  median  aspects  of  the  hemisphere,  to 
which  I  call  attention  (Fig.  1  and  2).  Excitation  of  the  external 
surface  of  the  hemisphere,  in  the  hands  of  these  experimenters 
yielded  results  which  were  generally  similar  to  those  described  by 
Ferrier,  which  they  extended  and  confirmed,  but  with  some 
extension  as  to  detail.  Comparison  of  these  diagrams  with  the 
earlier  diagrams  of  Ferrier,  will  show  the  direction  in  which 
recent  experimentation  has  added  to  our  precision  in  motor 
localisation.     (Fig.  -3,  4  and  5.) 

'  Lancet,  October  1,  1887. 

"Lancet,  April  10,  1887,  vol.,  i.,  p.  708. 

•'  Brit.  3Icd.  Juurn.  1887,  vol.  i.,  865. 

^  Op.  at. 
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In  glancing  at  these  more  recent  results  in  motor  localisation, 
I  cannot  refrain  from  paying  a  ^oassing  tribute  to  the  endm-ing 
value  of  the  researches  of  Dr.  Ferrier.  Their  accuracy  and 
reliability  are  shown  by  the  fact  that  the  results  obtained,  even  as 
to  detail,  have  been  in  the  main  confirmed  by  the  most  careful 
later  investigators.  With  reference  to  certain  questions  in 
dispute,  as  for  instance,  the  situation  of  the  area  of  representation 
of  movement  of  the  head  and  eyes  in  the  second  frontal  convolu- 
tion and  adjoining  regions,  the  existence  of  distinct  centres  or 
areas  for  the  senses  of  touch,  pain,  and  temperature ;  and  the 
relation  of  the  so-called  angular  gyrus  to  vision,  his  positions  have 
not  been  seriously  disturbed  ;  at  the  most,  it  has  only  been 
necessary  to  modify  and  enlarge  his  views,  as,  for  example,  to 
admit  the  part  taken  by  the  gyrus  fornicatus  in  sensation,  and 
of  the  occipital  lobe  in  vision. 

On  the  diagrams  of  Horsley  and  Schiifer  are  placed  the  names 
of  the  zones  and  centres  as  determined  by  them.  Below  are  given 
the  explanations  of  the  circles  numbered  on  the  diagrams  of 
Terrier  representing  both  the  monkey  and  the  human  brain.  The 
numbering  of  the  centres  or  areas  is  the  same  for  both.  The 
diagrams  and  descriptions  are  taken  from  Ferrier's  treatise  on  the 
'  Functions  of  the  Brain.' 

(1)  placed  on  the  posterior  central  and  postero-parietal  lobule, 
indicates  the  position  of  the  centres  for  movements  of  the  opposite 
leg  and  foot,  such  as  are  concerned  in  locomotion. 

(2),  (3),  (4)  placed  together  on  the  convolutions  bounding  the 
upper  extremity  of  the  fissures  of  Eolando,  include  centres  for 
various  complex  movements  of  the  legs  and  arms,  such  as  are 
concerned  in  climbing,  swimming,  &c. 

(5)  situated  at  the  posterior  extremity  of  the  superior  frontal 
convolution,  at  its  junction  with  the  ascending  frontal,  is  the 
centre  for  the  extension  forwards  of  the  arm  and  hand,  as  in 
putting  forth  the  hand  to  touch  something  in  front. 

(6)  situated  on  the  ascending  frontal,  just  behind  the  upper 
end  of  the  posterior  extremity  of  the  middle  frontal  convolution, 
is  the  centre  for  tlie  movements  of  the  hand  and  forearm,  in  which 
the  biceps  is  particularly  engaged,  viz. :  supination  of  the  hand 
and  flexion  of  the  forearm. 

(7)  and  (8)  centres  for  the  elevators  and  depressors  of  the  angle 
of  the  mouth  respectively. 

(9)  and  (10)  included  together  in  one  mark  the  centre  for  the 
movements  of  the  lips  and  tongue,  as  in  articulation.  This  is  the 
region,  Ferrier  says,  disease  of  which,  on  the  left  side,  causes 
aphasia,  and  is  generally  known  as  Broca's  convolution.  (It  will 
be  seen  later  that  I  regard  tliese  as  oro-lingual  centres,  but  place 
another  propositiomsiug  speech  centre  in  advance  of  this  area.) 
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(11)  the  centre  of  the  platysma,  retraction  of  the  angle  of  the 
mouth. 

(12)  a  centre  for  lateral  movements  of  the  head  and  eyes, 
with  elevation  of  the  eyelids  and  dilatation  of  the  pupil. 

(a),  (b),  (c),  (d)  placed  on  the  ascending  parietal  convolution, 
indicate  the  centres  of  movements  of  the  fingers  and  wrists. 

Circles  (13)  and  (13)  placed  on  the  supra-marginal  lobule  and 
angular  gyrus,  indicate  the  centre  of  vision,  which  includes  also  the 
occipital  lobe. 

Circles  (14)  placed  on  the  superior  temporo-sphenoidal  convo- 
lution, indicate  the  situation  of  the  centre  of  hearing. 

The  centre  of  smell  is  situated  in  the  uncus  gyri  hippocampi 
or  hippocampal  lobule  (Fig.  5,  V). 

In  close  proximity,  but  not  exactly  defined  as  to  limits,  is  the 
centre  of  taste. 

The  centre  of  touch  is  situated  in  the  hippocampal  region  (Fig. 
5,  H)  and  gyrus  fornicatus  (Fig.  5,  Gf). 

Pliysiolocjical  Experiments  on  the  Human  Brain. 

New  clinico-pathological  facts  obtained  from  surgical  opera- 
tions, and  justifiable  physiological  experiments  made  upon  the 
brain  during  such  operations,  have  all  helped  to  more  accurately 
fix  the  sub- areas  of  the  motor  zone.  In  a  number  of  operations 
on  the  motor  cortex  weak  faradic  currents  have  been  used  to 
accurately  localise  and  define  the  centres  sought.  In  four 
instances  I  have  seen  experiments  of  this  kind  and  in  one  had 
excision  of  the  cortex  performed  through  the  indications  thus 
offered.  I  have  also  had  the  opportunity  of  observing  the  effects 
of  faradisiug  the  white  matter  beneath  the  excised  human  cortex. 
Brief  reports  of  such  experiments  occvw  in  accounts  of  operations 
by  Horsley,  Keen,  Weir  and  Seguin,  Lloyd  and  Deaver,  and 
others.  Horsley  first  resorted  to  this  means  of  diagnosis  nearly 
five  years  ago.  The  neurologists  are  thus  to  some  extent  repaying  in 
kind  the  gifts  received  from  physiology.  Such  experimentation  is 
not  only  justifiable,  but  sometimes  demanded  in  the  interest  of 
the  patient.  Gentle  faradisation  of  the  human  cortex  does  no 
harm,  although  it  is  not  so  certain  that  this  is  true  of  the  applica- 
tion of  the  galvanic  current.  The  light  thrown  upon  disputed 
questions  by  close  repeated  examinations  made  after  operations 
will  be  referred  to  later. 

Boundaries  of  the  Motor  Areas. 

Let  us  now  glance  at  the  boundaries  of  the  various  motor 
areas — in  front,  behind,  above,  below.     The  anterior  branch  of 
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the  Sylvian  fissure  extended  mentally  may  be  regarded  as  defin- 
ing the  anterior  limit  of  the  motor  area,  including  the  centres  for 
emissive  speech  and  for  the  head  and  eyes.  The  area  %Yhich 
represents  the  movements  of  the  face  is  somewhat  accui'ately 
limited  in  front  by  the  precentral  fissure  ;  but  the  movements  of 
the  upper  extremity  have  their  representation  more  forward  of 
this  line,  as  do  also  those  of  the  lower  extremity.  In  front,  indeed, 
the  region  for  the  representation  of  the  upper  limb  extends  into 
the  mid-frontal  gyre  for  perhaps  one-fourth  of  its  antero-posterior 
extent ;  blending  in  the  anterior  portion  of  this  forward  extension 
with  the  region  for  the  head  and  eyes. 

The  inter-parietal  (intra-parietal)  fissure  is  usually  regarded  as 
forming  the  posterior  limit  of  the  motor  area.  This  large  fissure 
runs  upward  and  backward  across  the  parietal  lobe.  It  is  doubtful 
whether  in  man  the  whole  of  the  superior  parietal  lobule  or 
convolution  is  concerned  with  motion,  and  hence  the  so-called 
retro-central  fissure  is  perhaps  the  more  probable  posterior 
boundary  of  the  true  motor  region,  the  postero-parietal  area 
being  concerned,  in  part  at  least,  with  sensation. 

This  so-called  retro-central  fissure  (Fig.  6,  Ec)  is  practically 
very  constant  in  the  human  brain  and  has  been  regarded  by 
Wilder  and  others  as  a  distinct  sulcus.  I  have  in  a  few  instances 
seen  it  of  nearly  the  same  length  and  depth  as  the  central  fissure 
itself.  It  is  regarded  by  some  as  a  secondary  upward  extension 
of  the  anterior  extremity  of  the  inter-parietal  fissure.  It  generally 
runs  parallel  with  the  upper  two-thirds  of  the  central  fissure,  very 
clearly  bounding  behind  the  posterior  central  gyre.  Por  practical 
purposes  of  operation,  at  least,  this  retro-central  fissm-e  may  be 
regarded  as  the  posterior  boundary  of  the  motor  area,  rather  than 
the  inter-parietal  fissure  as  commonly  described.  This  would 
leave  a  distinct  postero-parietal  region  on  the  lateral  surface  of 
the  brain  in  man,  of  uncertain  function — a  region  included 
between  the  retro-central  fissure  in  front  and  parieto-occipital 
behind. 

The  horiz;ontal  branch  of  the  Sylvian  fissure  forms,  as  is  well- 
known,  the  inferior  boundary  of  the  motor  region. 

Until  quite  recently  the  longitudinal  fissure  or  median  edge  of 
the  hemisphere  was  generally  regarded  as  the  superior  boundary 
of  the  motor  area,  but  the  investigations  of  Horsley  and  Schilfer 
have  shown  that  this  area  extends  over  the  edge  of  the  hemisphere 
into  the  so-called  marginal  convolutions  on  the  mesial  aspect  of 
the  hemisphere,  as  represented  in  the  diagram  (Fig.  2). 

As  these  results  are  not  generally  known,  it  might  be  well  to 
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quote  from  these  authors  then-  general  couckisious  as  to  motor 
representations  in  the  marginal  gyres. 

"  Looking,  as  a  whole,  at  the  results  of  stimulation  of  the 
excitable  portion  of  the  marginal  gyrus,"  they  say,  "  it  would 
appear  that  the  application  of  the  electrodes  at  successive  points 
from  before  backwards  produces  (1)  movements  of  the  head  ;  (2) 
of  the  forearm  and  hand  ;  (3)  of  the  arm  at  the  shoulder  ;  (4)  of 
the  upper  (dorsal)  part  of  the  trunk  ;  (5)  of  the  lower  (pelvic)  part 
of  the  trunk ;  (6)  of  the  leg  at  the  hip  ;  (7)  of  the  lower  leg  at 
the  knee;  (8)  of  the  foot  and  toes."  These  movements,  they  say 
further,  in  a  foot-note,  are  the  primary  movements,  but  as  will 
be  seen  from  previous  descriptions,  they  are  almost  invariably 
complicated  by  secondary  movements,  which  are  usually  the 
primary  movements  produced  by  excitation  of  the  adjacent  parts. 
The  part  of  the  marginal  convolution  which  is  concerned  with  the 
movements  of  the  leg  and  foot  is  that  portion  which  is  often 
known  as  the  para-central  lobule. 

Diagrams  of  the  Areas  and  Sub-Areas  of  the  Human  Brain. 

Based  upon  the  investigations  of  Ferrier,  Horsley  and  Schiifer, 
and  others,  and  upon  a  study  of  cases,  personal  and  collected 
from  the  literature  of  the  subject,  the  diagrams  (Fig.  6  and  7) 
have  been  made  to  approximately  represent  the  areas  and  sub- 
areas  or  centres  in  the  motor  zone.  In  addition,  as  far  as 
possible,  I  have  indicated  areas  or  centres  for  other  functions — 
speech,  vision,  hearing,  &c. —  so  as  not  to  necessitate  the  repetition 
of  diagrams. 

These  diagrams  (Fig.  6  and  7)  approximately  indicate  the 
views  held  by  most  localisationists,  as  the  result  of  experiment 
and  its  confirmation  or  modification  by  clinico-pathological  ob- 
servation. They  represent  the  division  of  the  lateral  and  median 
surfaces  of  the  cerebrum  into  higher  psychical,  motor,  sensorial, 
visual,  auditory,  olfactory  and  gustatory  areas;  also  the  sub- 
division of  the  motor  area  into  sub-areas,  for  speech,  the  head 
and  eyes,  the  face,  arm,  leg  and  trunk  ;  and  the  further  sub- 
division of  these  sub-areas  into  centres  for  certain  specialised 
movements  of  the  face,  arm  and  leg.  The  diagrams  for  the  motor 
sub-areas  are  based  upon  the  diagrams  and  researches  of  Horsley 
and  Schiifer,  but  with  some  modifications  as  to  extent  and  arrange- 
ment. Although  a  large  portion  of  the  paper  immediately  follow- 
ing is  devoted  to  a  consideration  of  the  division  and  sub-division 
of  the  cortex  into  areas  and  centres  of  representation,  it  will 
j)robably  serve  a  good  practical  purpose  to  give  here  immediately 
in    connection  with    the  diagrams  a  general    description    and 
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explanation.  Only  certain  main  fissures  have  been  indicated  by 
lettering,  so  as  not  to  confuse :  S,  fissure  of  Sylvius.  B,  fissure 
of  Rolando  or  central  fissure.  Pc,  pre-centralor  vertical  frontal 
fissure.  Be,  retro-central  fissure,  sometimes  regarded  as  a 
secondary  branch  of  the  inter-parietal.  Fl,  first  or  superior 
frontal  fissure.  F2,  second  or  inferior  frontal  fissure.  Cm, 
calloso-marginal  fissure.  Ip,  inter-parietal  fissure.  Po,  parieto- 
occipital fissure.  Tl,  first  temporal  or  parallel  fissure.  Ca, 
(Fig.  7)  calcarine  fissure. 

The  j)re-frontal  lobe,  that  portion  of  the  brain  anterior  to  the 
universally  recognised  motor  region,  has  been  designated  as  the 
higher  psychical  area.  This  term  is  certainly  open  to  objection, 
but  it  is  difficult  to  substitute  it  by  any  appropriate  general 
expression.  All  portions  of  the  brain  are  concerned  with  pro- 
cesses of  mentation,  but  this  pre-frontal  region,  as  Ferrier  and 
others  have  shown,  seems  to  be  related  to  the  highest  mental 
processes,  its  lesions  causing  when  sufficiently  extensive  a 
mental  deterioration  which  is  essentially  or  mainly  a  defect  of 
the  faculty  of  attention. 

The  motor  area  on  the  external  surface  of  the  hemisphere  is 
made  to  include  the  posterior  portions  of  the  first,  second  and 
third  frontal,  and  both  ascending  or  central  convolutions,  but  not 
to  reach  backwards  so  as  to  take  in  the  superior  and  inferior 
parietal  convolutions.  The  sub-divisions  of  the  motor  zone  into 
sub-areas  and  centres  are  indicated  by  the  wording  on  the  diagram, 
and  are  explained  more  at  length  in  the  body  of  the  paper.  Fol- 
lowing Horsley  and  Schilfer's  conclusion  from  physiological 
experiment  the  areas  for  the  arm  and  for  the  head  and  eyes  are 
made  to  extend  forward  and  upward  to  the  median  edge  of  the 
hemisphere,  but  few  if  any  clinico-pathological  observations 
support  this  view  which  is  based  upon  physiological  experiment 
and  is  probably  correct.  While  therefore  the  portions  of  the  first 
frontal  convolutions  marked  with  asterisks  '■'  '"''  may  be  ]'egarded 
as  theoretically  included  in  the  areas  for  the  arm,  and  for  the 
head  and  eyes,  we  are  not  justified  for  operative  purposes  in 
extending  these  areas  above  the  first  frontal  fissure.  No  sub- 
division of  the  head,  arm,  trunk  and  leg  areas  in  the  marginal 
convolutions  on  the  mesial  surface  of  the  hemisphere  have  been 
made  in  the  diagrams,  as  these  could  only  be  so  far  as  our  present 
knowledge  goes,  a  reproduction  of  the  sub-divisions  given  by 
Horsley  and  Schiifer  in  their  diagram  (Fig.  2). 

By  the  sensorial  area  is  meant  that  for  the  senses  of  touch, 
pain  and  temperature,  and  modification  of  these  senses,  and  it 
has  been  made  to  include  tlie  gyrus,  fornicatus,  hippocampal  con- 
volution, precuneus,  and  also  portions  of  the  superior  and  inferior 
parietal  convolutions.  This  sensorial  area  has  therefore  been 
extended  to  tlie  external  surface  of  the  cerebrum  so  as  to  include 
the  general  postero-parictal  region.  This  keeps  the  motor  and 
sensory  areas  distinct,  and  is  based  upon  the  reports  of  cases  with 
autopsies  in  which  marked  disturbances  of  sensation  have  been 
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present,  although  experiments  on  the  lower  tiniraals  do  not  seem 
to  have  differentiated  a  sensory  area  in  this  lateral  external 
region  of  the  brain.  The  more  elaborate  development  of  the 
human  brain  in  this  region  must  not  be  lost  sight  of  in  consider- 
ing this  question.  It  is  probable  that  the  exact  limitation  of  the 
area  of  common  sensibility  in  the  cerebrum  has  not  yet  been 
determined ;  but  anatomical  and  morphological  observations  as 
well  as  clinico-pathological  facts,  point  to  the  separation  of  this 
sensorial  area  from  the  motor  region  by  the  great  callosc -marginal 
fissure  on  the  median  surface,  and  on  the  lateral  aspect  by  it 
and  the  so-called  retro-central  fissure,  Be,  the  parieto-occipital 
fissure  sharply  demarcating  it  behind. 

The  visual  area  is  represented  in  the  two  diagrams  so  as  to 
take  in  all  of  the  occipital  lobe  and  adjoining  portions  of  both  the 
temporal  and  parietal  lobes  including  the  so-called  angular  gyre. 
Such  a  delimitation  brings  into  fair  accord  the  findings  in  reported 
autopsies,  and  the  researches  of  Ferrier,  Munk,  Schiifer  and  others. 

Auditory  localisation  is  still  in  an  uncertain  state,  but  limited 
pathological  evidence  favours  localising  this  faculty,  as  Ferrier 
advocates,  in  the  first  temporal  convolution,  and  probably  also  in 
the  adjoining  second  temporal. 

The  views  of  Ferrier  have  been  accepted  as  to  olfactory  and 
gustatory  localisation,' according  to  which  the  centre  for  smell  is 
located  in  the  uncinate  gyrus,  and  the  sense  of  taste  is  closely 
related  to  that  of  smell,  and  may  therefore  be  provisionally  placed 
in  the  adjoining  fourth  temporal  convolution.  Possibly  it  is  farther 
back  in  the  temporal  lobe  than  has  been  indicated  in  the  diagram. 

An  area  including  the  middle  region  of  the  temporal  lobe — the 
third  temporal  convolution,  and  adjoining  portions  of  the  second 
and  fourth — has  been  designated  provisionally  as  the  ideational 
centre  or  region.  This  is  in  accordance  with  the  views  of  Broad- 
bent,'  Kussmaul,2  and  some  others.  I  believe  the  ground  taken 
by  these  authors  is  a  correct  one.  The  only  question  in  my  mind 
is  as  to  the  exact  localisation  of  these  centres  for  which  they 
claim  a  dwelling  place  somewhere  on  the  sensory,  or  receptive 
side  of  the  nervous  system.  A  consideration  of  the  differentiation 
and  localisation  of  an  ideational  or  conceptional  area  in  the  cortex 
comes  up  more  particularly  in  discussion  of  disturbances  of  speech, 
and  will  doubtless  be  treated  of  fully  by  Dr.  Starr,  whose  views 
may  differ  from  mine.  It  is  necessary,  however,  briefly  at  least 
to  discuss  the  question  in  attempting  a  division  of  the  surface  of 
the  brain  into  general  areas,  and  therefore  I  touch  upon  it  in  this 
connection.  This  region  is  according  to  Kussmaul  that  portion 
of  the  cellular  net-work  of  the  cortex  in  which  ideas  are  produced 
as  a  result  of  impressions  of  the  most  varied  description  made  on 
the  senses  (object-and-word-images).  According  to  Broadbent 
also,  the  formation  of  an  idea  of  any  external  object  is  the  com- 

'  Brain,  January,  1879. 

■■*  Ziemsseu's  '  Cycl.  Tract.  Med.,'  Am.  cd.,  vol.  xiv. 
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bination  of  the  evidence  respecting  it  received  through  all  the 
senses  ;  and  for  the  employment  of  this  idsa  in  intellectual  opera- 
tions, it  must  be  associated  with  and  symbolised  by  name.  The 
structural  arrangement  connected  with  this  process  he  supposes 
to  consist  in  the  convergence  from  all  the  perceptive  centres  of 
tracts  to  a  convolutional  area  which  may  be  called  the  Idea 
Centre  or  Naming  Centre.  This  he  believes  is  on  the  sensory, 
afferent  or  upward  side  of  the  nervous  system  ;  its  correlative 
motor  centre  being  the  propositionising  centre,  in  which  names  or 
nouns  are  set  in  a  frame-work  for  outward  expression,  and  in 
which  a  proposition  is  realised  in  consciousness  or  mentally 
rehearsed.  The  destruction  of  this  centre  among  other  things 
would  cause  the  loss  of  the  memory  of  names  or  nouns.  As  a 
provisional  guess,  Broadbent  placed  this  centre  in  an  unnamed 
lobule  situated  on  the  under  surface  of  the  temporo-sphenoidal 
lobe,  near  its  junction  with  the  occipital  lobe,  as  he  believed, 
fibres  from  all  the  convolutions  in  which  perceptive  centres  have 
been  placed  by  Ferrier,  converged  to  and  end  in  the  cortex  of  this 
region.  It  would  certainly  seem  probable  that  either  in  this 
middle  temporo-occipital  region,  or  in  the  insular  or  retro-insular 
convolutions,  this  couceptional,  ideational,  or  naming  region  is 
located.  Let  no  one  be  misled  by  this  use  of  the  terms  ideational, 
couceptional,  &c.,  and  charge  that  it  is  an  attempt  to  locate  the 
mind  in  a  limited  region  of  the  cerebrum.  It  is  only  an  effort 
towards  a  more  thorough  understanding  of  the  mechanism  of 
thought  and  speech.  A  very  careful  study  of  the  entire  subject  of 
speech  disturbances,  including  an  analysis  of  cases  already  re- 
ported, will,  I  think,  be  convincing  as  to  the  necessity  of  a  higher 
area  for  speech  and  thought,  intermediate  between  the  sensory  or 
receptive  centres,  and  the  motor  or  emissive. 

From  a  study  of  these  diagrams  it  will  be  seen  that  it  might  be 
practically  convenient  to  sub-divide  the  brain  into  five  lobes,  fom' 
of  these,  at  least,  according  to  the  great  general  functions  sub- 
served, these  lobes  having  in  nearly  all  directions  well  defined 
fissural  boundaries.  (1)  A  liUjlier  i^sycliical  or  inhibitory  lobe,  in 
front  of  the  basal  and  anterior  branches  of  the  great  Sylvian 
fissure  and  on  the  median  surface  in  front  of  the  anterior  bend  of 
the  calloso-marginal  fissure.  (2)  A  motor  lobe,  including  the 
posterior  parts  of  the  first,  second,  and  third  frontal,  both  ascend- 
ing or  central  convolutions,  and  the  adjoining  marginal  gyres  on 
the  median  surface.  (3)  A  lobe  for  general  or  common  sensation, 
including  the  gyrus  fornicatus,  the  hippocampal  convolution,  the 
precuneus,  and  the  postero-parietal  gyres.  (4)  A  lobe  of  the 
special  senses,  including  the  whole  of  the  occipital  and  temporal 
lobes.     (5)  The  island  of  Keil  or  insular  lobe. 

Differing  views  have  been  advanced  as  to  the  function  of  the 
island  of  Eeil.     With  its  adjoining  paricto-temporal  convolutions, 
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it  forms  a  distinct  lobe,  and  is,  as  is  well  known,  sometimes 
called  the  central  lobe,  or  the  lobe  of  the  insula.  Its  importance 
and  size  are  possibly  often  not  fully  considered  by  the  physician  and 
surgeon,  owing  to  the  fact  that  in  the  average  human  brain  it  is 
so  thoroughly  concealed  by  the  overhanging  fronto -parietal  con- 
volutions and  the  temporal  convolutions  overlapping  from  below. 
The  position,  relations,  and  considerable  size  of  the  insula  can  be 
best  seen  in  some  of  the  brains  in  which  development  is  arrested 
or  aberrant,  as  in  those  of  the  negro,  some  criminals,  and  in  the 
idiotic.  Thus  studying  the  lobe,  it  can  be  seen  to  be  a  great 
intermediate  or  binding  lobe,  probably  connecting  the  other  lobes 
of  the  brain,  so  that  their  associated  and  related  functions  may  be 
properly  performed,  and  also  for  the  same  purpose  uniting  the 
ganglia  with  the  different  lobes. 

Case  of  Trephining  for  Cortical  Epilepsy. 

Before  entering  upon  the  discussion  of  the  subdivisions  of  the 
cortical  motor  zone,  I  will  give  the  details  of  a  case  in  which  the 
principles  of  localisation  were  called  in  to  determine  the  position 
of  operation.  One  object  of  introducing  the  history  of  the  case 
here  is  because  in  fixing  the  position  for  excision  of  the  cortex  the 
faradic  current  was  used,  and  certain  results  were  obtained  which 
assist  in  indicating  the  exact  site  of  certain  sub-centres  of  the 
motor  zone,  as  for  instance  those  for  turning  the  head,  for 
extension  and  flexion  of  the  fingers  and  hand,  and  for  drawing 
upwards  and  outwards  of  the  angle  of  the  mouth. 

M.,  fourteen  years  old,  when  two  years  of  age  had  a  series  of 
convulsions  coming  and  going  during  twelve  hours,  and  followed 
by  a  stupor  which  lasted  several  days.  Six  years  later  he  again 
had  a  series  of  severe  spasms,  the  epileptic  status  continuing  for 
several  hours ;  he  had  a  third  similar  attack  about  one  year  later. 
Since,  during  the  past  five  years,  he  has  had  fifteen  to  twenty 
spasmodic  seizures,  the  intervals  between  them  having  grown 
shorter,  so  that  recently  they  had  only  been  a  few  weeks  apart. 
Before  the  convulsions  he  was  usually  nervous  and  excitable,  and 
on  coming  out  of  them  nearly  always  complained  of  pain  above 
and  somewhat  in  front  of  the  left  ear.  He  had  always  been  of  an 
excitable  temperament ;  and  unusual  excitability  was  noticeable 
during  the  six  years  between  his  first  and  second  attack  of  spasm. 
He  was,  however,  a  bright  boy,  of  good  disposition,  affectionate 
and  careful  of  himself,  and  his  general  health,  as  a  rule,  was  ex- 
cellent.    He  was  seen  in  consultation  with  Dr.  Wilson  Buckby. 
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Twelve  days  before  he  ^Yent  into  a  severe  convulsion,  and  from 
that  time  he  had  not  spoken,  and  had  had  violent  spasms  with 
intervals,  in  the  com'se  of  twenty-four  hours  having  ten  or  more 
distinct  paroxysms.  In  the  intervals  between  the  attacks,  he  was 
sometimes  stuporous  and  sometimes  in  a  condition  of  excitement, 
but  his  mind  was  continually  clouded  so  that  he  did  not  appreci- 
ate his  surroundings. 

In  every  seizure  of  the  series  of  spasms  the  convulsive  move- 
ment began  the  same  way  ;  the  fingers  of  the  right  hand  first 
flexed,  then  flexion  took  place  at  the  wrist  and  elbow,  and  the 
parts  remaining  flexed,  soon  the  whole  arm,  forearm  and  hand 
were  drawn  upward  and  somewhat  outward.  As  one  of  his  family 
expressed  it,  "his  right  arm  was  drawn  until  it  looked  like  a 
chicken's  wing."  His  face  and  head,  after  the  movements  in  the 
upper  extremity  were  well  under  way,  were  drawn  a  little  to  the 
right,  his  leg  at  about  the  same  time,  as  nearly  as  could  be 
determined,  taking  part  in  the  spasm,  semi-flexing  at  the  knee, 
and  the  toes  and  foot  contracting.  The  signal  symptom  was 
always  the  same,  namely,  a  movement  of  flexion  of  the  fingers ; 
and  the  spasm  was  always  first  and  most  marked  in  the  right 
upper  extremity  ;  it  was  commonly  unilateral,  but  sometimes  be- 
came general.  Between  the  paroxysms  his  right  arm  was  often 
the  seat  of  a  tremulous  vibratory  movement.  Examination  in  the 
interval  between  two  seizures  showed  slight  paresis  of  the  lower 
portion  of  the  right  side  of  the  face  and  more  marked  paresis  of 
the  upper  extremity,  particularly  of  the  forearm  and  hand.  This 
was  always  more  decided  after  each  convulsive  attack.  Although 
right-handed  he  constantly  used  the  left  hand  in  preference  to  the 
right.  Tactile  sense  could  not  be  closely  studied  but  he  un- 
doubtedly appreciated  sensations  of  touch,  pain,  temperature. 
Knee-jerk  was  somewhat  exaggerated  on  the  right  side. 

After  several  consultations  it  was  decided  to  trephine,  and  if 
no  gross  lesion  was  discovered,  to  excise  the  cortex  of  the  area  or 
centre  for  the  fingers  and  hands  in  the  left  hemisphere,  because  of 
the  invariability  with  which  the  spasmodic  symptoms  began  in 
the  fingers  and  hand  of  the  right  side. 

The  trephining  was  performed  July  28,  1888,  by  Dr.  W.  J. 
Hearn.  At  the  operation  were  present,  besides  the  writer  and 
operator,  Drs.  W.  Buckby,  E.  B.  Burns,  J.  H.  Lloyd,  A.  H.  P. 
Leuf,  W.  M.  Cophn,  M.  Imogcne  Bassette,  J.  C.  Cooper,  and  C. 
P.  Noble.  The  head  was  shaved  and  prepared  auti-septically.  A 
sublimate  solution  was  used  and  great  care  was  taken  with  the 
instruments,  sponges,  &c.     The  line  of  the  fissure  of  Eolando  was 
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determined  by  the  methods  of  Hare  and  Thane,  and  a  point  was 
selected  for  the  centre  of  the  first  trephine  at  what  was  considered 
to  be  the  junction  of  the  arm  and  face  area,  about  three-quarters 
of  an  inch  in  front  of  the  fissure  of  Eolando.  A  large  horseshoe 
flap  was  made,  its  convexity  backwards.  Two  trephine  openings 
were  made  and  bone  cut  away  until  finally  the  opening  measured 
in  its  greatest  diameter,  which  was  from  above  downward,  2| 
inches,  and  1|  inches  in  its  greatest  width.  The  long  axis  of  the 
opening  was  nearly. in  a  line  with  the  general  direction  of  the 
fissure  of  Eolando.  The  region  intended  to  be  exposed  was  the 
lower  two-thirds  of  the  arm  area,  the  upper  anterior  portion  of  the 
face  area,  the  hinder  upper  part  of  the  speech  area  and  a  posterior 
strip  of  the  area  for  movement  of  the  head  and  eyes  ;  the  convo- 
lutions uncovered  were,  therefore,  presumably  nearly  the  lower 
halves  of  the  two  centrals,  the  posterior  extremity  of  the  second 
frontal,  and  the  posterior  superior  corner  of  the  third  frontal.  No 
lesion  of  the  bone  or  of  the  dura  mater  was  found.  On  raising 
the  flap  of  the  dura  mater,  the  pia  arachnoid  in  the  lower  half  of 
the  opening  was  decidedly  oedematous.  No  gross  lesion  could 
be  found  on  inspection  and  close  examination  in  the  pia  mater, 
cortex,  or  sub-cortex. 

Careful  examinations  were  made  with  the  faradic  current 
applied  to  the  cortex  with  the  view  of  locating  the  proper  centres 
for  excision.  Four  distinct  responses  in  the  shape  of  definite 
movements  were  obtained  after  several  trials ;  these  were  (1)  in 
the  most  anterior  position  at  which  movements  resulted  distinct 
conjugate  deviation  of  the  head  to  the  opposite  side ;  (2)  a  little 
below  and  behind  this  point,  drawmg  of  the  mouth  outwards  and 
upwards ;  (3)  above  this  spot  for  movements  of  the  angle  of  the 
mouth,  about  half  an  inch,  extension  of  the  wrist  and  fingers  was 
produced ;  (4)  behind  and  above  the  latter  point,  distinct  flexion 
of  the  fingers  and  wrist.  Continuing  and  increasing  the  faradic 
apphcation  at  this  last  determined  point,  the  fingers,  thumb, 
wrist  and  forearm  were  successively  flexed,  and  the  whole  ex- 
tremity assumed  the  "wing-like"  position,  the  order  of  events, 
according  to  three  persons  who  were  present,  and  who  had  ob- 
served the  patient's  spasms,  being  exactly  that  which  had  been 
noticed  in  the  beginning  of  his  convulsive  seizures. 

As  no  gross  lesion  was  discovered  on  careful  examination  and 
exploration,  excision  was  performed  of  the  cortex  and  sub-cortex 
so  as  to  include  the  area  excitation  of  which  by  faradism  started 
the  spasmodic  movements  of  the  fingers  and  wrist.  The  opera- 
tion was   concluded  after  the  usual  manner.     The  patient  re- 
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covered  from  the  operation  without  serious  symptoms.  In  three 
days  his  mental  condition  was  much  improved  ;  the  restlessness, 
irritability,  and  semi-maniacal  condition  which  had  been  present 
before  the  operation  passed  aw^ay.  His  aphasia  persisted.  He 
had  distinct  paresis  of  the  fingers  and  wrist,  including  the  thumb, 
slight  clawing  of  the  fingers  and  bending  of  the  wrist  being 
present.     This  gradually  improved.' 

Sub-divisions  of  the  Motor  Area. 

In  the  area  for  face,  head,  arm,  leg  and  trunk,  the  nem'ologist 
should  be  able  to  locate  for  the  surgeon,  through  a  study  of 
motor  phenomena,  at  least  seven  or  eight  different  sub-areas ; 
and  in  order  to  do  this  it  is  imperative  for  him  to  have  exact 
knowledge  not  only  of  the  anterior  and  posterior  limits  but  also 
of  the  horizontal  sub-divisions  of  this  zone.  Too  much  stress 
cannot  be  laid  upon  the  proper  separation  of  the  region  into 
horizontal  levels ;  for,  as  Horsley '  has  well  put  the  matter,  the 
variation  in  the  representation  of  motor  function  is  greater  in 
passing  over  the  motor  area  from  above  downwards  than  from 
before  backwards. 

Horsley  suggests  the  horizontal  sub-division  of  the  motor  area 
mentally  by  means  of  certain  sulci  and  their  imaginary  exten- 
sions. The  imaginary  extensions  backwards  of  the  superior  and 
inferior  frontal  sulci  through  the  central  or  Eolandic  fissure  sub- 
divide with  approximate  accuracy  the  pre-central  or  ascending 
frontal  gyre  into  three  areas  or  zones  from  above  downwards, 
namely,  for  the  lower  extremity,  upper  extremity,  and  face. 
According  to  Horsley,  also,  a  line  drawn  forward  from  the  anterior 
lower  end  of  the  intra-parietal  sulcus  will  mark  distinctly  the 
division  between  the  representation  of  movements  of  the  upper 
limb  and  of  the  face  behind  the  fissure  of  Kolando.  This  sugges- 
tion however  is  not  as  good  a  one  practically  as  that  with 
reference  to  the  two  frontal  sulci.  In  the  human  brain  at  least 
the  lower  end  of  the  intra-parietal  sulcus  is  by  no  means  fixed. 
It  is  often  as  low  down  as  the  end  of  the  central  fissure.  It  is 
better  simply  to  place  the  posterior  part  of  the  area  for  the  face 
in  the  lower  third  or  fourth  of  the  posterior  central  convolution. 
The  old  method  of  subdividing  the  motor  zone  was  by  cutting 

'  January  3,  1881),  it  is  reported  to  mc  that  this  jiatient  has  had  no  siJasins 
eince  tlie  oi)eration.  lie  has  re.iraiuod  alnmst  entirely  the  use  of  liis  right  liand 
and  arm.     He  is  still  aphasic,  althouj;!!  he  has  acquired  the  use  of  a  few  words. 

-  Am.  Jour.  Med.  ScL,  April,  1887,  p.  342-3C9. 
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the  fissure  of  Eolando  into  thirds,  and  locating  a  circular  or 
elliptical  area  over  each  of  these  thirds  on  both  sides  of  the 
fissure — and  upper  area  for  the  lower  extremity,  a  middle  one  for 
the  upper,  and  a  lower  one  for  the  face.  Such  a  subdivision  is 
not  now  exact  enough  for  accurate  topographical  diagnosis  for 
operative  purposes. 

Instead  of  subdividing  the  central  or  Eolandic  fissure  into 
thirds,  it  is  better  perhaps  to  divide  it  into  fourths,  placing  the 
area  of  representatioii  for  the  lower  extremity  in  the  first  fourth  ; 
that  of  the  face  in  the  lower  fourth,  and  the  areas  for  the  upper 
extremity  include  the  second  and  third  fourths.  This  makes  the 
diagrammatic  method  of  representation  correspond  more  closely 
to  the  results  of  recent  investigations,  as  the  vertical  extent  of 
the  arm  region  on  the  lateral  aspect  of  the  hemisphere  is  about 
twice  as  great  as  that  for  the  leg  and  somewhat  greater  than  that 
for  the  face.  The  fissure  of  Eolando  does  not  extend  usually  as 
far  as  the  Sylvian  fissure,  and  therefore  making  the  junction  of 
the  third  and  last  fourths  of  the  former  fissure  the  upper  boundary 
of  the  face  area,  gives  this  area  a  greater  height  than  that  for  the 
leg,  but  not  as  great  as  that  for  the  arm. 

Although  time  will  not  permit  lengthy  consideration,  it  will  be 
interesting  briefly  to  discuss  some  of  the  ascertained  facts  with 
reference  to  the  sub-areas  or  centres  in  this  wonderful  motor 
region. 

Sicbdivisions  of  the  Face  Area. 

In  the  first  place,  the  face  area  is  best  subdivided  into  an  upper 
and  a  lower  sub-area.  In  the  upper  sub-area  movement  of  the 
opposite  angle  of  the  mouth  and  of  the  lower  face  generally  are 
represented.  In  three  cases  during  operations  on  human  beings 
I  have  observed  faradisation  of  the  anterior  superior  portion  of 
this  face  area  produce  contraction  of  the  opposite  angle  of  the 
mouth  and  face.  It  is  probable  that  in  the  extreme  upper  an- 
terior portion  of  this  area  immediately  adjoining  the  area  for  the 
head  and  eyes,  is  a  sub-centre  for  such  movements  of  the  upper 
face  as  contraction  of  the  frontalis  and  orbicularis  palpebrarum 
muscles.  Such  a  centre  does  not  come  out  clearly  as  the  result 
either  of  physiological  investigation  or  the  experiments  of  disease, 
because  associated  movements  are  apt  to  remain  even  after  des- 
truction of  a  centre  for  such  movements  on  one  side  of  the  brain. 
Of  the  face  area  Horsley  and  Schilfer  say  that  it  is  physiologic- 
ally remarkable  that  many  of  the  movements  which  result  from 
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its  excitation  are  apt  to  be  executed  bilaterally,  which  is  only 
exceptionally  the  case  with  excitation  of  the  other  areas  (except 
that  of  the  head  and  eyes).  Excitation  of  the  upper  third 
or  half  of  the  area,  they  continue,  causes  winking  or  closure  of 
the  eyelids,  elevation  of  the  ala  of  the  nose,  and  retraction  and 
elevation  of  the  angle  of  the  mouth. 

An  observation  of  Dr.  Berkeley  of  Baltimore  helps  to  fix  with 
positiveness  the  exact  location  of  the  cortical  centre  for  the  move- 
ments of  the  angle  of  the  mouth,  chiefly  performed  by  the 
zygomatic  muscles,  in  this  upper  anterior  portion  of  the  general 
area  for  the  face  at  a  point  about  opposite  the  usual  position  of 
the  fissure  between  the  middle  and  inferior  frontal  convolutions. 
Gowers,  in  his  'Alanual  of  Diseases  of  the  Nervous  System,'  page 
663,  has  a  cut  from  a  photograph  furnished  by  Dr.  Berkeley, 
showing  a  small  focus  of  softening  in  the  ascending  frontal  con- 
volution at  this  point.  This  very  circumscribed  focal  lesion 
caused  persistent  clonic  spasm,  chiefly  of  the  zygomatics.  My 
observation  on  the  case  trephined  by  Dr.  Hearn  confirms  this 
position  for  the  centre  for  this  movement,  as  gentle  faradisation 
of  the  cortex  at  this  spot  caused  distinct  drawing  of  the  mouth  up- 
wards and  outwards.  The  centre  for  the  orbicularis  palpebrarum, 
as  stated,  is  doubtless  in  close  proximity,  probably  just  above  the 
position  of  the  centre  for  the  angle  of  the  mouth.  While  it  is 
not  unusually  the  case,  paralysis  in  the  upper  distribution  of  the 
facial  nerve  sometimes  does  take  place  as  the  result  of  cortical 
lesion.  In  one  of  my  cases  of  tumour  in  the  posterior  portion  of 
the  second  frontal  convolution,  and  causing  some  destruction  by 
the  invasion  of  the  ascending  frontal,  distinct  lagoj)hthalmus  of 
the  opposite  side  was  present.  No  lesion  of  the  cranial  nerves  at 
the  base  was  present.  In  this  case  ptosis  was  present  on  the 
other  side,  that  is,  on  the  side  of  the  lesion.  The  fact  that  in 
facial  spasm  whether  secondary  after  a  peripheral  facial  paralysis 
or  primary  from  nerve  or  central  lesion,  the  orbicularis  palpe- 
brarum and  zygomatic  muscles  usually  act  together  so  that  the 
eye  is  closed  or  partly  closed  at  the  same  time  that  the  angle  of 
the  mouth  is  drawn  upward  and  the  naso-labial  furrough 
deepened,  is  clinical  evidence  in  favour  of  the  close  proximity  of 
the  zygomatic  and  orbicularis  palpebrarum  centres  in  the  cortex. 
Close  examination  of  cases  of  hemiplegia  and  monoplegia  will 
often  show  weakness  of  the  movement  of  closure  of  the  eyelids  in 
the  paralysed  side,  a  paresis  whicli  would  not  be  observed  by  a 
careless  observer. 

The  lower  two-thirds  of  tlie  face-area  may  be  divided  into  at 
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least  two  parts,  an  iuterior  and  a  posterior.  As  the  question  of 
the  exact  function  of  this  lower  anterior  portion  of  the  face  area 
is  one  of  considerable  importance,  and  one  about  which  some 
doubts  still  exist,  I  will  briefly  detail  some  of  the  facts  with  refer- 
ence to  this  sub-centre.  Beginning  with  the  most  recent  contri- 
bution to  the  question,  it  may  be  first  stated  that  Dr.  Felix 
Semon  working  in  conjunction  with  Professor  Horsley,'  found 
that  the  lower  end  of  the  ascending  frontal  gyrus  anteriorly  is  also 
excitable,  an  effect  being  produced  upon  the  glottis  by  its  excita- 
tion, viz. :  to  bring  about  phonatory  closure  of  the  vocal  cords. 

A  fair  amount  of  other  evidence  has  been  collected  to  show 
the  existence  of  a  cortical  centre  for  laryngeal  movements.  In 
1877,  Seguin^  reported  a  case  of  left  hemiparesis  without  loss  of 
consciousness  but  with  impairment  of  speech,  and  also  of  phona- 
tion,  the  patient  after  the  attack  never  being  able  to  control  the 
pitch  of  the  voice,  apparently  from  a  lack  of  proper  action  of  the 
muscles  of  the  pharynx  and  larynx.  Autopsy  showed  the  surface 
of  the  right  third  frontal  convolution  degenerated,  being  yellow, 
tough,  and  elastic.  The  same  change  to  a  less  extent  was  found 
in  the  same  location  on  tlie  left  side.  From  such  observations  a 
motor  centre  for  laryngeal  movements  had  been  sought  for  in  the 
posterior  extremity  of  the  right  third  frontal  (homologous  with 
the  speech  centre  on  the  left  side,  in  right-handed  persons). 

Krause,3  in  the  laboratory  of  Professor  Munk,  in  1883,  in- 
vestigated this  question  experimentally.  On  excitation  of  the 
cortex  he  noticed  rise  of  the  larynx  and  movement  of  the  vocal 
bands  to  a  position  midway  between  expiration  and  phonation, 
lifting  of  the  palate,  contraction  of  the  constrictor  pharyngis,  and 
movements  at  the  base  of  the  tongue.  With  extirpation  experi- 
ments he  found  that  eight  dogs  liad  lost  the  power  of  barking,  on 
attempting  which  they  uttered  only  a  hoarse  whine  or  made  a 
sound. 

Delavan  +  in  1865  contributed  a  paper  on  laryngeal  cortical 
centres,  in  which  he  records  some  valuable  facts  and  refers  to  the 
observations  of  Seguin,  Krause,  and  others. 

Garel  s  read  before  the  French  Society  of  Otology  and  Laryn- 
gology, in  April  1886  an  interesting  communication  on  the 
laryngeal  cortical  centre,  and  vocal  paralysis  of  cerebral  origin,  in 
which  he  reported  a  case  with  the  details  of  an  autopsy  and  a 

'  Pliil.  Traus.  Eoyal  Soc,  vol.  clxxix.,  1888. 

-  Referred  to  by  Delavan  in  Med.  Ilec,  N.Y.,  Feb.  14,  1885. 

"  Cited  by  Horsley  and  ychilfer  and  Delavan. 

'3Ird.  liec,  N.  Y.,  Feb.  U,  188.5. 

^ '  Annalcs  des  Maladies  de  V Oreille  et  du  Larynx.''  Tome  xii.,  1S8G,  p.  218. 
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sketch  of  the  locality  of  the  lesion.  The  inferior  portion  of  the 
preceutral  gyve  on  the  rigid  side  was  slightly  adherent  to  the 
meninges.  The  membranes  being  stripped  the  surface  beneath 
presented  a  light  yellow  discolom-ation.  At  the  foot  of  the  third 
frontal  gyre  were  two  points  of  red  softening,  but  there  was  no 
lesion  of  the  anterior  portion  of  the  third  frontal.  On  section 
these  lesions  were  found  to  involve  only  the  cortical  substance,  at 
the  upper  part  only  very  slightly  invading  the  white.  The  lesion 
of  the  precentral  penetrated  slightly  into  the  white  substance.  It 
would  seem  from  these  experiments  and  observations  that  a 
centre  for  the  movements  of  the  larynx  and  throat  is  in  the 
extreme  lower  anterior  portion  of  the  precentral  convolution,  and 
that  it  is  probably  better  differentiated  in  the  right  than  in  the 
left  hemisphere. 

Somewhat  numerous  pathological  observations  corroborate 
the  existence  of  Ferrier's  oro-lingual  centres  also  in  the  lower 
the  anterior  portion  of  the  face  area,  probably  a  little  behind 
the  centres  for  the  throat  and  larynx.  In  these  oro-lingual 
centres  are  located  particularly  the  representation  of  the  move- 
ments produced  by  the  orbicularis  oris,  and  of  protrusion  of  the 
tongue.  Eecently  a  case  of  typical  oro-lingual  paresis  with  in- 
volvement of  this  region  has  been  observed  by  me,  some  details 
of  which  will  be  given  later  when  speaking  of  the  alleged  sensory 
functions  of  the  motor  cortex.  Pathological  observations  also 
somewhat  numerous  have  confirmed  the  position  of  Ferrier's 
centre  for  movements  performed  by  the  platysma  myoides  muscle 
in  the  face  area  behind  the  Eolandic  fissure. 

In  the  hinder  lower  portion  of  the  face  area  is  probably 
repi'eseuted  opening  and  shutting  movements  of  the  mouth  and 
retraction  of  the  tongue. 

Intra-cerehral  Facial  Tracts. 

The  existence  and  location  of  separate  intra-cerebral  facial 
tracts  is  a  subject  bearing  a  direct  relation  to  that  of  the  cortical 
areas  and  sub-areas  for  the  face,  and  also  a  matter  about  which 
our  knowledge  is  scanty. 

Kirchoff '  in  1881  reported  the  case  of  a  man  aged  twenty-four, 
who  had  several  attacks  in  which  he  became  giddy,  had  con- 
vulsive tremors,  lost  power  of  speech,  was  unable  to  swallow,  had 
profuse  salivation,  and  drawing  of  his  face  to  the  left.  Examina- 
tion  showed   that   he   articulated   with  difliculty ;    labials    and 

'  Avcliir.  f.  P.ii/{;7i.  Bil.  xi.,  and  Brain,  Juh',  1881. 
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gutturals  especially  were  troublesome  ;  Unguals  be  spoke  witli 
comparative  ease.  Tbe  lips  were  moved  little  in  speaking ;  be 
could  not  wbistle,  but  was  able  to  approximate  tbe  lips.  Saliva 
flowed  from  tbe  moutb  and  tbere  was  excessive  secretion  of  tears, 
Tbe  tongue  was  not  protrusible  more  tban  one  centimetre  from 
tbe  moutb,  and  it  moved  clumsily  in  tbe  act  of  biting.  At  tbe  time 
of  examination  swallowing  was  unimpeded,  but  tbe  glottis  was 
closed  tardily.  Tbe  patient  often  laugbed  witbout  occasion. 
Tbere  was  disease  of  tbe  mitral  valve.  Ten  days  before  deatb  bis 
face  was  suddenly  drawn  to  tbe  rigbt  and  bis  left  arm  and  leg 
became  powerless.  Convulsions  occurred  from  time  to  time  up  to 
bis  deatb. 

Tbe  lyost-mortcm  revealed  embolic  softening  of  tbe  posterior 
two-tbirds  of  tbe  rigbt  corpus  striatum  (caudate  nucleus),  tbe 
underlying  internal  capsule,  tbe  outer  segment  of  tbe  lenticular 
nucleus,  tbe  claustrum,  external  capsule  and  island  of  Eeil.  Tbe 
focus  of  softening  in  tbe  lenticular  nucleus  was  distinguisbed  from 
tbe  otber  softened  portions  by  being  surrounded  by  a  wall  of 
compact  sclerosed  tissue.  Careful  microscopic  examination  failed 
to  sbow  any  disease  of  tbe  medulla  or  pons.  Tbe  autbor  at- 
tributes tbe  glosso-labial  paralysis  to  tbe  lesion  of  tbe  lenticular 
nucleus,  and  tbe  bemiplegia  to  tbe  quite  recent  lesion  of  tbe 
caudate  nucleus,  internal  capsule,  and  otber  parts.  Cases  of 
bilateral  affection  of  tbe  face,  tongue,  and  throat,  caused  by 
unilateral  lesion  of  tbe  cerebrum,  are  rare  ;  tbe  autbor  cites  two, 
recorded  by  Lepine  and  Magnus  respectively. 

Eoss  ^  also  reported  a  case  of  brain  disease  simulating  bulbar 
paralysis  in  wbicb  tbe  lesions  were  cerebral,  in  tbe  ganglia  and 
alongside  of  tbem  in  tbe  capsules.  In  1880  I  observed  a  tbird 
similar  case  at  tbe  Pbiladelpbia  Hospital. 

Hobson  '  in  1882  reported  a  case  witbout  autopsy — tbe  main 
symptoms  being  left  bemiparesis  or  paralysis,  or  paralysis  of  tbe 
tongue,  difficulty  of  deglutition,  speecblessness,  clencbing  of  tbe 
jaws  ;  tbe  patient  bad  one  inarticulate  sound  for  everything,  and 
a  slight  sound  on  laughing.  In  1882  Eoss  3  in  an  interesting 
paper  on  labio-glosso-pharyngeal  paralysis  of  cerebral  origin, 
traversed  tbe  literature  of  tbe  subject,  giving  also  some  interesting 
original  observations. 


'  '  Disea-st'S  of  tlic  Nervous  System,'  vol.  ii. 
""Brit.  iVcd.  ./num.,  April  2'J,  1882. 
"i/raiw,  July,  1882. 
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Subdivisions  of  the  Arm  Area. 

The  subdivision  of  the  area  for  the  upper  limb,  according  to 
Horsley,  is  for  the  shoulder  in  the  upper  part,  the  elbow  next 
below  and  behind,  the  wrist  next  below  and  in  front,  the  thumb 
lowest  and  behind.  In  the  area  just  above  the  superior  frontal 
sulcus  the  movements  of  the  lower  and  upper  limb  are  absolutely 
blended,  most  markedly  in  the  hinder  sixth  of  the  superior  frontal 
gyre.  Sometimes  an  epileptic  fit  from  a  lesion  centred  here  begins 
by  complicated  or  generalised  movements  of  both  extremities  on 
one  side. 

At  various  points  on  the  posterior  central  convolution,  Ferrier 
it  will  be  remembered  fixed  centres,  excitation  of  which  caused 
flexion  of  the  thumb  and  fingers  and  firm  clenching  of  the  fist, 
with  the  synergic  action  of  the  wrist  and  fingers,  but  he  did  not 
differentiate  centres  for  different  flexors  and  extensors.  From  my 
own  observation,  I  believed  that  the  centres  for  movements  of 
extension  of  the  fingers  and  wrist  are  a  little  anterior  and  below 
those  for  flexion  of  the  same  parts. 

In  one  of  Keen's  operations  ^  the  position  of  the  hand  centre 
was  fixed  by  means  of  the  faradic  current.  The  fissure  of  Eolando 
was  determined  by  both  the  methods  of  Hare  and  Thane.  The 
trials .  with  the  faradic  currents  were  made  according  to  the 
determination  of  Dr.  Keen,  on  both  the  post-Eolandic  (post- 
central or  ascending  parietal)  and  pre-Rolandic  (pre-central  or 
ascending  frontal)  convolutions,  and  also  the  posterior  extremity 
of  the  second  frontal  convolution.  Excitation  of  the  post- 
Eolandic  convolution  produced  no  effect.  On  touching  the  cortex 
with  the  electrodes  at  a  position  which  apparently  corresponded 
to  the  anterior  portion  of  the  pre-Eolandic  convolution  just  back 
of  the  precentral  fissure,  movements  of  the  wrist  and  fingers 
were  produced.  The  hand  moved  in  extension  in  the  mid- lino 
and  to  the  ulnar  side  at  different  touches,  the  fingers  being 
extended  and  separated.  Above  the  region  in  which  these  move- 
ments were  obtained,  application  of  the  current  caused  movement 
of  the  left  elbow,  both  flexion  and  extension,  and  of  the  shoulder, 
which  was  raised  and  abducted.  Below  the  region  where  the 
hand  movements  were  excited  the  application  of  the  current 
produced  an  upward  movement  of  the  whole  of  the  left  face.  In 
the  case  of  Hearn  and  the  writer,  reported  above,  the  exact 
movements    described    by    Keen    were    produced,  that    is,  the 

'Trans,  of  Am.  Surg.  Association,  vol.  vi.,  1888,  and  alto  in  the  Am.  Jour. 
Med.  Set.,  Novcuiljcr,  1888. 
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extension  at  the  wrist  and  separation  of  the  fingers  ;  also,  below 
the  spot  where  these  movements  were  produced,  an  upward  and 
outward  movement  of  the  face,  or  rather  angle  of  the  mouth.  In 
our  case  however  elbow  and  shoulder  movements  were  not 
produced  except  as  a  secondary  result.  We  obtained  however  a 
primary  movement  of  flexion  of  the  fingers  and  hand  to  which 
Keen  does  not  refer,  and  which  presumably  was  not  produced. 
This  movement  resulted  from  touching  with  the  electrodes  a  spot 
a  little  above  and  behind  the  place  where  the  movements  of  the 
extensors  were  caused.  Continuing  and  increasing  the  strength 
of  the  faradic  ajpplications  at  this  point,  flexions  took  place  in 
succession  of  the  fingers  and  thumb,  and  at  the  wrist  and  elbow. 
Keen  estimated  the  portion  of  the  convolution  as  containing  the 
hand  centre  as  about  1^  inches  long,  and  he  places  the  centre 
for  the  wrist  and  fingers  in  the  pre-Eolandic  gyrus,  its  lovv^er 
limit  being  at  three-eighths  of  an  inch  above  the  temporal  ridge, 
and  its  upper  end  where  it  fused  with  that  of  the  elbow  thirty-two 
millimetres  higher  up.  The  shoulder  he  placed  still  higher,  while 
the  centre  for  the  upper  face  was  in  the  same  convolution  below. 
These  results  correspond  closely  with  those  of  Horsley.  These 
facts  of  experiments  on  man  would  seem  to  uphold  the  view 
that  the  motor  zone,  in  man  at  least,  is  much  more  extensive 
in  front  of  than  behind  ':he  fissure  of  Eolando.  These  results  of 
Keen  were  all  produced  by  excitation  of  the  cortex  anterior  to 
the  fissure  of  Eolando,  supposing  of  course  his  determination  of 
that  fissure  to  have  been  correct.  As  nearly  as  I  could  determine 
the  location  of  my  own  results  were  the  same.^ 

I  was  present  at  the  operation  in  the  case  of  Lloyd  and 
Deaver.2  By  following  Eeid's  and  Horsley's  lines,  an  area  was 
exposed  which  was  supposed  to  be  on  both  sides  of  the  Eolandic 
fissure,  about  the  junction  of  the  middle  and  lower  third  of  the 
central  convolutions.  The  faradic  current  was  then  used  to 
identify  locations.  When  the  electrodes  were  applied  to  a  point 
which  was  supposed  to  be  just  back  of  the  fissure  of  Eolando,  the 

'  October  4th,  18S8,  since  the  meeting  of  the  Coiigress,  Nancredo  of 
Phihulelphia,  before  excision  of  the  cortex  fixed  the  position  of  the  thumb 
centres  by  means  of  the  faradic  current.  The  jiatient  suffered  from  convulsions 
which  began  with  strong  flexion  of  the  right  thumb,  followed  by  extension  of 
the  wrist  and  lingers,  pronation  of  the  forearm  and  hand,  Hexion  at  the  elbow, 
powerful  flexion  and  rotation  of  the  head  to  the  right,  thrusting  out  of  the 
tongue  between  rigid  jaws,  and  coincident  with  all  conjugate  ocular  deviation  to 
the  right.  The  spot  at  which  flie  faradic  current  was  applied  was  estimated 
by  Nancrede,  to  be  from  below  upwards,  in  the  second  fourth  of  the  ascending 
parietal  convolution. — Medical  News,  November  24,  1SS8. 

-  Since  reported  in  the  Am.  Jour.  Med.  Sci.,  November,  1888. 
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movements  which  occurred  were  in  order  turning  of  the  thumb 
on  the  pahn,  flexion  of  the  fingers,  flexion  of  the  wrist  extending 
to  flexion  of  the  elbow.  At  a  point  in  front  and  below  faradic 
stimulation  caused  marked  contraction  of  the  face  muscles  of  the 
opposite  side.  "  The  mouth  began  to  contract  and  was  drawn  to 
the  left  with  a  tremulous  motion,  and  soon  the  tongue  began  to 
protrude  tow^ard  the  left  corner  of  the  mouth.  Soon  the  left 
thumb  began  to  be  contracted  and  adducted  into  the  palm  ;  then 
the  fingers  contracted  into  the  palm,  and  about  the  same  time  the 
face  muscles  began  to  contract  more  actively,  while  the  head  was 
drawn  to  the  left,  and  the  left  eyelid  began  to  work.  At  the 
same  time  the  hand  was  gradually  closed,  and  contraction  of  the 
forearm  and  arm  began,  wdiile  the  latter  was  drawn  from  the  side 
to  an  angle  of  forty-five  degrees  (deltoid  action),  and  contractions 
of  the  biceps  occurred.  At  no  time  in  the  course  of  these  faradic 
applications,  anywhere  wdthin  the  area  exposed  by  the  trephine 
and  forceps,  did  any  contraction  of  the  leg  muscles  occur." 

Subdivisions  of  tJic  Leg  Area  and  of  the  Tiunh  Area. 

The  movements  of  the  lower  extremity  arc  represented  in  the 
upper  portion  of  the  motor  area,  and  the  adjoining  marginal 
convolution ;  probably  hip  and  thigh  movements  on  the  lateral 
and  mesial  aspects  of  the  hemisphere  near  the  meclian  fissure, 
w^ell  formed  in  the  area,  and  movements  of  the  leg  and  toes 
farther  back  on  the  lateral  aspect  and  also  in  the  para-central 
lobule,  and  marginal  convolutions  of  the  median  surface. 

A  narrow  strip  of  the  anterior  portion  of  the  leg  area  appears 
both  from  the  results  of  experimentation  and  of  pathological  and 
surgical  observation  to  be  a  trunk  area,  this  being  larger  propor- 
tionally on  the  mesial  than  on  the  lateral  aspect  of  the  henu- 
sphere,  as  represented  in  the  diagrams.  Horsley  and  Schiifer 
occasionally  obtamed  movements  of  the  trunk  when  the  electrodes 
were  applied  to  the  lateral  surface  near  the  margin  of  the  hemi- 
sphere. On  the  adjoining  mesial  surface,  however,  excitation 
produced  rotation  and  arching  of  the  lower  spine  and  the  pelvis, 
and  extension  of  the  hip,  movement  of  the  tail  to  the  opposite 
side,  and  flexion  at  the  knee. 

Ilorsley  '  says  that  at  the  summit  of  the  ascending  frontal 
gyrus  begins  the  representation  of  the  lower  limb  only,  the 
pi'imai'y  movement  being   that  of   the  hallux.      lie  describes  a 

''  Am.  Jour.  Med.  Sci.,  April,  1887. 
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case  of  traumatic  epilepsy,  the  primary  movement  consisting  of 
flexion  of  the  halhix  followed  hy  the  gradual  flexion  of  the  rest  of 
the  lower  limb,  and  that  followed  by  successive  invasion  of  the 
rest  of  the  lower  body  in  the  usual  order.  A  dense  and  cystic 
cicatrix  was  found  at  tlie  upper  end  of  the  ascending  frontal 
gyrus.  In  another  case,  in  which  a  tumour  was  removed  and 
with  it  the  cortex  in  front  of  the  upper  end  of  the  fissure  of 
Eolando,  the  only  permanent  complete  paralysis  of  the  lower 
limb  was  that  of  the  hallux.  In  one  of  my  own  cases  a  small 
gumma  involved  the  upper  fourth  of  the  ascending  frontal  and  a 
smaller  segment  of  the  ascending  parietal,  crossing  the  upper 
extremity  of  the  Eolandic  fissure.  This  patient  had  severe 
attacks  of  left -sided  spasm,  beginning  with  twitchings  in  the  left 
toe  and  foot ;  she  also  had  partial  paralysis  of  the  left  leg  and 
arm,  most  marked  in  the  leg.  The  leg  area  however  as  shown 
by  Horsley  and  Schiifer,  is  largely  situated  upon  the  mesial  sur- 
face of  the  hemisphere.  According  to  these  authors,  the  excita- 
tion takes  effect  chiefly  upon  the  ankles  and  digits,  producing 
most  commonly  flexion  of  the  foot  with  flexion  of  the  digits.  The 
most  marked  movement  in  front  of  the  upper  end  of  the  Eolandic 
fissure  is  flexion  of  the  leg  at  the  knee,  with  the  addition,  when 
the  electrodes  are  applied  more  anteriorly,  of  flexion  at  the  hip. 

Area  for  the  Movements  of  the  Head  and  Eyes. 

I  cannot  agree  with  Seguin  in  the  recent  paper  by  Weir  and 
Seguin '  that  the  centre  for  ocular  movements  is  quite  certainly 
not  in  the  second  frontal  gyre  as  claimed  by  Terrier  and  Horsley. 
Much  is  in  favour  of  the  view  that  it  is  situated  in  this  neigh- 
bourhood. 

In  one  of  the  cases  of  Horsley,  in  which  operation  was 
performed  at  the  point  of  the  meeting  of  the  areas  for  the  move- 
ment of  the  trunk,  protrusion  of  the  upper  limb,  and  turning 
the  head  and  eyes,  the  aura  was  contraction  of  the  abdominal 
muscles  followed  by  turning  of  the  head  and  eyes  to  the 
opposite  side.  Other  cases  have  been  reported  in  which  tm'ning 
of  the  head  was  the  starting  point  of  the  spasm.  In  some 
cases  at  least,  when  the  aura  or  signal  symptom  can  be  most 
certainly  shown  to  be  the  turning  of  the  head  and  eyes  to  the 
side  opposite  to  the  supposed  site  of  the  lesion,  the  probabilities 
are  that  the  focus  or  primary  seat  of  the  irritation  is  from  a 
lesion  in  this  oculo-motor  region.     The  fact  that  cortical  oculo- 

•  Op.  cit. 
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motor  palisies  are  not  present  as  a  persistent  condition  even  when 
we  have  definite  lesions  of  the  second  frontal  gyve  is  not  an 
argument  of  weight  against  the  existence  here  of  oculo-niotor 
centres.  Such  persistent  oculo-motor  paralysis  was  not  present 
in  one  of  the  best  defined  cases  of  lesions  in  the  second  frontal 
gyre  ever  reported,  a  case  occurring  in  my  wards  at  the 
Philadelphia  Hospital.  Such  symptoms  do  not  persist  because 
of  the  automatic  nuclear  mechanism  of  the  cranial  nerves  related 
to  these  centres. 

In  the  last  edition  of  Ferrier's  '  Functions  of  the  Brain,'  he 
adheres  to  his  views  as  to  the  position  of  the  oculo-motor  centres, 
and  gives  some  new  experiments  bearing  upon  the  subject.  Irrita- 
tion of  the  base  of  the  superior  and  middle  frontal  convolutions  in 
monkeys  gives  rise  to  lateral  movements  to  the  opposite  sides 
with  dilatation  of  pupils.  The  expression  assumed  by  the  animal 
is  that  of  attention  or  surprise.  The  same  movement,  however 
as  Ferrier  himself  states,  also  occurs  along  with  other  special 
reactions  on  stimulation  of  the  angular  gyrus  and  superior 
temporo-sphenoidal  convolution  more  especially.  With  the  latter 
is  associated  pricking  of  the  ear  from  stimulation  of  the  auditory 
centre.  Ferrier  argues  that  although  the  effects  are  the  same  the 
causes  are  different.  Stimulation  of  visual  and  auditory  centres 
attracts  attention  movements,  the  same  as  would  result  from 
stimulation  of  the  motor  centres  for  those  movements.  Destruc- 
tion of  the  oculo-motor  centres  of  Ferrier,  according  to  some 
experiments,  causes  conjugate  deviation  towards  the  side  of  the 
lesion.  Bilateral  destruction  of  these  centres  for  the  first  day 
caused  inability  to  turn  the  head  and  eyes,  but  the  animal 
recovered.  Horsley  and  Schiifer,  and  Ferrier  also,  got  no  motor  or 
sensory  symptoms  from  lesion  of  the  pre-frontal  lobes,  except  in 
one  case  in  which  the  paralysis  of  the  lateral  movements  of  the 
eyes  following  the  lesion  of  the  post-frontal  centres  having  com- 
pletely disappeared,  the  destruction  also  of  the  pre-frontal  regions 
caused  rapid  oscillations  of  the  head,  apparent  inability  to  turn 
the  head  except  en  masse  with  the  trunk,  and  drooping  of  the 
right  eyelid.  These  facts,  according  to  Ferrier,  show  that  the 
pre-frontal  regions  belong^to  the  same  centres  as  the  post-frontal, 
just  as  the  occipital  lobes  belong  to  the  visual  centres. 

Attempts  have  been  made  to  remove  the  post-frontal  as  well 
as  pre-frontal  region.  The  animal  could  not  maintain  the  upright 
position  or  move  its  head  or  eyes  laterally.  The  eyes  were  kept 
shut  except  on  cutaneous  or  other  sensory  stimulation.  Some 
microscopical  examinations  of  degenerations  of  tracts  seem  also 
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to  prove  that  the  post-frontal  regions  contain  the  oculo-motor 
centres.  Descending  sclerosis  from  the  innermost  or  mesial 
bundles  of  the  internal  capsule  does  not  extend  below  the  pons, 
but  probably  into  the  oculo-motor  nuclei. 

Horsley  believes  that  the  focus  of  representation  of  the  move- 
ment of  the  turning  of  the  head  and  eyes  to  the  opposite  side  is 
in  the  middle  frontal  gyre,  but  also  that  these  movements  have  a 
much  more  extensive  representation. 

"  It  must  be  left,  for  the  present,"  he  says,  "  an  open  question 
as  to  how  far  the  representation  of  this  important  and  interesting 
conjugate  movement  extends  forward  in  the  frontal  lobe.  A 
definite  answer  can  only  be  given  when  the  homologies  between 
the  sulci  and  the  frontal  lobe  in  the  Macaque  monkey  and  man 
have  been  thoroughly  determined.  That  this  area  of  function  is 
continued  over  the  margin  of  the  hemisphere  into  the  marginal 
convolution,  has  already  been  shown  by  Professor  Schafer  and 
myself.     '■'     '^     '•'     * 

"In  every  instance  the  head  and  neck  are  turned  to  the 
opposite  side,  and  in  some  parts  there  is  produced  at  the  same 
time  or  later,  conjugate  deviation  of  the  eyes." 

Horsley  and  Schafer  in  their  contribution  to  the  '  Philosophical 
Transactions  '  speak  as  follows  with  reference  to  this  area :  "  The 
head  area  or  area  for  visual  direction  comprises  an  oblong  portion 
of  the  surface  of  the  frontal  lobe,  extending  from  the  margin  of 
the  hemisphere,  round  which  it  dips  for  a  short  distance,  outward 
and  somewhat  backward  to  the  upper  and  anterior  limit  of  the 
face  area.  Posteriorly,  it  is  bounded  by  the  arm  area,  and  in 
front  by  the  non-excitable  portion  of  the  lobe.  It  extends 
therefore  in  front  as  far  as  the  extremity  of  the  precentral  sulcus, 
and  it  includes  the  middle  part  of  the  frontal  lobe  above  the 
antero-posterior  limb  of  the  sulcus,  the  j)art  included  in  the 
angle  formed  by  the  antero-posterior  and  vertical  limbs  of  the 
sulcus,  and  perhaps  a  small  portion  of  the  ascending  frontal  gyrus, 
close  to  the  vertical  limb  of  the  same  fissure.  The  effects  pro- 
duced by  excitation  of  this  are  similar  to  those  described  by 
Ferrier  as  resulting  from  excitation  of  the  rather  more  limited 
area  marked  12  in  his  diagrams,  viz. :  opening  of  the  eyes,  dilata- 
tion of  the  pupils,  and  turning  of  the  head  to  the  opposite  side, 
with  conjugate  deviation  of  the  eyes  to  that  side.  If  the  elec- 
trodes are  applied  near  the  angle  of  the  precentral  sulcus,  the  ears 
are  frequently  also  retracted." 

In  the  patient  referred  to  in  whose  case  trephining  was  per- 
formed a  weak  current  applied  forward  of  the  position  at  which 
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movements  of  tlic  fingers  and  hand  produced,  caused  distinct 
deviation  of  the  head  to  the  opposite  side.  As  nearly  as  could  be 
determined  the  electrodes  were  applied  over  the  extreme  posterior 
portion  of  the  second  frontal  gyre. 

Conjugate  deviation  of  the  head  and  eyes,  when  a  persistent 
or  permanent  symptom,  is  most  likely  to  arise  from  lesions  of  the 
pons,  cerebellum  or  cerebellar  peduncles. 

I  have  thus  tried  to  indicate  the  recognised  centres  and  sub- 
centres  of  the  motor  zone.  To  such  great  works  as  that  of 
Ferrier  on  the  '  Functions  of  the  Brain,'  and  to  such  monographs 
as  those  of  Horsley  and  Schiifer,  Horsley  and  Beevor,  and  Seguin, 
I  must  refer  those  especially  interested  in  obtaining  fuller  details. 

OverlapiniKj  Areas. 

Some  of  these  areas  it  will  be  seen  apparently  overlap  each 
other,  so  far  as  their  cortical  representation  is  concerned,  hence 
giving  positions  for  trephining  in  some  cases  over  the  border  of 
two  adjoining  areas.  It  might  be  said  that  with  a  large  trephine 
it  will  not  be  necessary  to  separate  and  localise  so  many  areas,  as 
an  opening  Ik  inch  or  2  inches  can  be  made,  and  even  this  can  be 
enlarged  by  the  rongeur  until  a  suspected  lesion  is  reached,  but 
this  is  a  crude  method  in  these  days  of  precision.  Even  in  cases 
of  comparatively  large  lesion,  the  complete  success  of  the  opera- 
tion will  depend  somewhat  upon  the  first  position  in  which  the 
opening  is  made.  The  ideal  position  would  of  course  be  one  that 
corresponded  to  the  centre  of  the  lesion. 

Wonderful  indeed  is  this  motor  zone  of  the  cerebrum,  a 
marvellous  mosiac  of  centres  of  function,  wrought  from  the  great 
conceptions  and  priceless  labours  of  the  artists  of  our  own  guild  ; 
a  mosaic,  to  each  block,  angle  and  jointure  of  which  the  neurolo- 
gist can  point  the  surgeon  and  say,  cut  here  or  there,  or  touch 
not  this  or  tliat. 

Different  Clasacs  of  Localising  Symjytoms,  their  Cliaracteristics 
and  Comparative  Value. 

The  neurological  diagnostician  must  make  use  of  his  know- 
ledge of  these  areas  after  a  definite  plan  if  he  wishes  to  turn  it  to 
the  best  account. 

When  localising  lesions  he  must  go  beyond  even  the  important 
distinction  advanced  by  Brown-Sequard,  and  very  properly  in- 
sisted upon  and  elaborated  by  all  subsequent  writers  upon  locali- 
sation, namely,  the  differentiation  between  symptoms  of  irritation 
and  those  of  destruction.     He  should  appreciate  the  possibility  of 
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six  classes  of  symptoms  presenting  themselves  for  his  considera- 
tion, namely,  those  of  (1)  local  irritation,  (2)  local  destruction,  (3) 
local  pressm-e,  (4)  invasions  by  lesions  growing  from  adjacent 
areas  to  those  under  determination,  (5)  local  instability,  (6)  reflex 
action  at  a  distance. 

In  this  connection  I  will  only  treat  broadly  of  a  few  points,  as 
the  necessity  for  this  subdivision  of  symptomatology  becomes 
apparent  when  considering  localisation  in  special  regions.  In  the 
motor  zone  the  symptom  of  irritation  is  especially  spasm ;  but 
irritation  symptoms' may  occur  in  other  localities.  In  the  visual, 
aural,  olfactory,  gustatory,  or  cutaneous  areas  they  may  take  the 
form  of  hallucinations  or  other  perversions  of  the  senses.  Symp- 
toms indicating  destruction  are,  in  the  motor  areas,  paresis  or 
paralysis,  and  in  other  regions  such  manifestations  as  hemianopsia, 
word  or  mind  blindness,  word  deafness,  anaesthesia,  analgesia, 
anosmia,  &c.  Pressure  and  invasion  symptoms  may,  of  course,  be 
indicative  of  irritation  or  destruction,  but  are  considered  by  the 
clinician  in  their  relations  to  special  areas  under  process  of 
determination.  Invasion  symptoms  will  at  first  commonly  be 
phenomena  of  irritation,  and  later  both  of  irritation  and  destruc- 
tion. By  symptoms  of  instability  I  refer  to  those  manifestations 
which  occur  as  the  result  of  discharging  cortical  areas  without 
demonstrable  gross  lesions.  Symptoms  of  reflex  action  will  occur 
mostly  in  connection  with  lesions  of  the  cranial  or  other  nerves, 
and  of  the  cerebral  membranes,  particularly  the  dura  mater. 
They  will  receive  particular  attention  when  discussing  some  of 
the  sources  of  error  in  motor  localisation. 

Certain  characteristics,  both  general  and  special,  of  cortical 
spasm  should  be  well  understood.  These  have  been  best  studied 
by  a  few  observers,  such  as  Francois-Franck  and  Horsley.  In 
Franck's  great  work  the  peculiarities  both  of  cortical,  sub-cortical 
and  capsular  spasm  have  been  determined  by  electrical  experi- 
mentation, and  are  carefully  described  and  graphically  represented, 
the  phenomena  having  been  enregistered.  Horsley,  practically 
concurring  with  Franck,  enumerates  these  characteristics  as  the 
presence  of  a  period  of  latency,  then  tonic  spasm,  then  clonic 
spasm,  arrest  of  respiration  with  cyanosis  and  salivation. 

A  study  of  the  initial  symptom  or  sign  in  a  case  of  irritative 
cerebral  lesion,  and  also  of  the  serial  order  of  phenomena,  may  be' 
of  the  utmost  importance,  Seguin  has  proposed  to  call  this  initial 
symptom  the  "  signal  symptom."  Horsley's  view  of  the  manner 
in  which  movements  are  represented  in  the  motor  cortex  is  that 
in  any  given  part  of  the  cortex  as  minute  as  can  be  examined 
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experimentally,  there  is  represented  a  definite  movement  or  com- 
bination of  movements,  being  the  primary  movement  and  elicited 
by  minimal  stimulation  only  ;  and  that  secondary  movements  are 
due  to  the  subsequent  invasion  by  the  discharge  of  nerve  energy  of 
portions  of  the  cortex  which  lie  nearest  to  and  are  in  close  relation 
with  the  parts  stimulated.  The  primary  movement  gives  the 
signal  symptom  of  Seguin,  and  the  secondary  movements  represent 
the  "  serial  order  "  of  phenomena. 

The  signal  symptom  in  Jacksonian  spasm  has  already  been 
made  use  of  in  a  number  of  cases  to  guide  the  surgeon  in  part  or 
whole  in  selecting  the  site  for  operation. 

In  one  of  Horsley's  cases  there  was  first  tonic  extension 
and  clonic  spasm  of  the  right  lower  limb.  "  The  right  upper  limb 
was  then  slowly  extended  at  right  angles  to  the  body,  the  wrist 
and  fingers  being  flexed  ;  the  fingers  next  became  extended,  and 
the  clonic  spasms  of  flexion  and  extension  affected  the  whole 
limb,  the  elbow  being  gradually  flexed.  At  this  time,  spasms  in 
the  lower  limbs  having  ceased,  those  in  the  upper  limb  continued 
vigorously.  The  spasm  gradually  affected  the  right  angle  of  the 
mouth,  spreading  over  the  right  side  of  the  face,  and  followed  by 
turning  of  the  head  and  eyes  to  the  right." 

In  another  case  first  came  "  clonic  spasmodic  opposition  of  the 
left  thumb  and  forefinger.  The  wrist  next,  and  then  the  elbow 
and  shoulder  were  flexed  clonically,  then  the  face  twitched  and 
the  patient  lost  consciousness.  The  hands  and  eyes  then  turned 
to  the  left,  and  the  left  lower  limb  was  drawn  up.  The  right 
lower  limb  was  now  attacked,  and  finally  the  right  upper  limbs. 
Paralysis  of  the  left  upper  limb  frequently  followed  a  fit.  At 
frequent  intervals  every  day  the  patient's  thumb  would  connnence 
twitching,  but  the  progress  of  the  convulsion  could  often  be 
arrested  by  stretching  the  thumb  and  applying  a  ligature." 

In  another  case  by  the  same  surgeon  the  spasm  was  ushered 
in  with  a  desire  to  defecate,  sometimes  with  sharp  pain  in  the 
left  side  of  the  belly.  Then  followed  tightness  of  the  throat,  and 
sometimes  spasmodic  cough.  Then  the  head  and  often  the 
eyes  turned  to  the  right ;  the  right  arm  was  jerkily  protruded,  and 
the  patient  became  unconscious.  All  the  limbs  became  powerfully 
flexed,  as  a  rule,  but  the  lower  limbs  were  frequently  extended. 

Weir  and  Seguin,  Keen,  Lloyd,  and  Deaver,  the  writer,  and 
others  have  taken  advantage  of  the  signal  or  initial  symptom  in 
fixmg  a  site  for  operations,  and  thus,  either  with  or  without  gross 
lesion,  hand  centres,  thumb  centres,  face  centres,  &c.,  have  been 
excised. 

J'jvcn  mdvomcnts  of  the  trunk  have  been  used  to  guide  opera- 


CEITICAL   DIGESTS.  287 

tiou  by  Horsley/  "  As  regards  the  trunk  muscles,"  he  says, 
"  much  might  be  said,  but  reference  for  detail  is  invited  to  the 
above-mentioned  paper  in  the  '  Proc.  Eoy.  Soc.',  1885.  It  is 
however  worth  while  pointing  out,  psychologically  speaking,  that 
there  is  scarcely  ever  performed  a  highly  purposive  act  by  the 
trunk  muscles  only.  The  movements  of  the  trunk  are  simply 
subordinate  to  the  purposive  movements  of  the  limbs,  and  con- 
sequently we  should  not  be  surprised  to  find,  as  in  this  case,  how 
extremely  small  a  portion  of  the  cortex  is  sufficient  for  primary 
representation  of  this  part  of  the  body.  An  illustrative  case  of 
the  position  in  the  human  brain  of  the  areas  we  have  just  been 
considering  is  that  of  a  case  in  which  a  man  had  been  a  victim 
of  traumatic  epilepsy  for  many  years  due  to  a  small  punctured 
fracture  of  the  skull,  the  said  fracture  being  demonstrated  extern- 
ally by  a  minute  depression  three  or  four  millimetres  broad.  The 
puncture  had  caused  splitting  of  the  inner  table,  laceration  of  the 
dura  mater,  and  partial  destruction  of  the  subjacent  cortex,  so 
that  at  the  time  of  operation  (eleven  years  later)  there  was  found 
a  rough  ring  of  bone  on  the  inner  surface  of  the  skull  around  the 
centre  of  the  fracture,  from  which  a  sharp  and  corrugated  fragment, 
one  cm.  long  by  five  mm.  broad  projected  downward,  together 
with  a  flap  of  entangled  and  torn  dura  mater,  into  the  wall  of  a 
small  cystic  cavity  in  the  cortex  just  above  the  junction  of  the 
middle  and  posterior  thirds  of  the  superior  frontal  sulcus.  This 
fairly  extensive  lesion,  which  was  freely  removed  (the  result  being 
cure  of  the  epilepsy),  was  thus  situated  at  the  point  of  meet- 
ing of  the  area  for  raising  with  protrusion  of  the  upper  limb,  and 
of  that  for  turning  the  head  and  eyes  to  the  opposite  side  of  the 
body.  The  existence  of  such  a  lesion  was  diagnosticated  from 
the  fact  that  the  course  of  events  in  the  epileptic  fit  began  with 
an  aura  of  contraction  of  the  abdominal  muscles.  This  was 
followed  by  turning  of  the  head  and  eyes  to  the  opposite  side,  and 
then  there  occurred  the  raising  of  the  upper  limb.  The  exempli- 
fications of  the  topographical  relations  of  these  centres  was  thus 
faithfully  demonstrated." 

Sub-cortical  Lesions  and  the  Infra-cerebral  Tracts. 

It  will  be  well  to  say  a  word  or  two  here  about  the  diagnosis 
of  sub- cortical  motor  lesions — tumour,  cyst,  haemorrhage  or 
abscess — which  has  practical  importance,  not  only  for  its  own 
sake,  but  chiefly  because,  in  some  instances,  the  question  of  pro- 
ceeding with  an  operation  might  depend  largely  on  the  supposition 
of  a  lesion  being  sub-cortical.  In  the  case  of  Weir  and  Seguin, 
'  A7n,  Jour.  Mccl.  Sc.  vol.  xciii.,  n.  s.  1887,  p.  oG7. 


288  CEITICAL   DIGESTS. 

after  the  flap  of  the  dura  mater  was  reflected  and  the  brain 
exposed,  nothing  abnormal  was  seen  on  the  exposed  surface,  and 
the  finger  at  first  recognised  no  tumour  nor  abnormahty ;  but  at 
the  depth  of  nearly  an  inch  a  small  growth  was  found.  If  the 
probability  of  the  presence  of  a  sub-cortical  lesion  had  not  been 
fully  considered  in  this  case  the  operation  might  have  been 
absolutely  fruitless.  After  a  somewhat  elaborate  study  of  the 
question  of  the  diagnosis  of  sub-cortical  tumour,  Seguin  concludes 
that  in  favour  of  a  strictly  cortical  or  epi-cortical  lesion  are  these 
symptoms,  none  of  them  having  specific  or  independent  value  : 
"  Localised  clonic  spasm,  epileptic  attacks  beginning  by  local 
spasm,  followed  by  paralysis ;  early  appearance  of  local  cranial 
pain  and  tenderness ;  increased  local  cranial  temperature.  In 
favour  of  sub-cortical  location  of  tumour :  local  or  hemiparesis, 
followed  by  spasm ;  predominance  of  tonic  spasm  ;  absence,  small 
degree,  or  very  late  appearance  of  local  headache  and  of  tenderness 
to  percussion  ;  normal  cranial  temperature." 

The  neurologist  will  probably  in  time  be  able  in  some  cases  to 
diagnosticate  with  sufficient  accuracy  for  surgical  purposes  lesions 
so  situated  as  to  destroy  intra-cerebral  traits  in  various  regions  of 
the  brain.  Studies  of  the  different  forms  of  aphasia  demonstrate 
the  truth  of  this  proposition.  As  the  various  sensory  and  recep- 
tive centres  concerned  in  the  production  of  speech  are  situated  in 
the  parieto-temporal  and  temporal  regions  of  the  brain,  the  tracts 
connecting  these  areas  with  the  motor  or  emissive  speech  regions, 
both  for  proposition  and  utterance,  must  lie  in  a  space  of  a  few 
inches  from  before  backwards  and  from  above  downwards  in  the 
region  bordering  or  lying  within  the  Sylvian  fissure. 

Starr'  has  brought  together  in  compact  form  some  of  the  most 
important  facts  bearing  upon  the  physiology  of  the  intra-cerebral 
tracts,  drawing  largely  upon  Nothnagel,  Charcot,  Strumpfell, 
Flechsig,  Edinger,  Exner,  and  Spitzka.  At  least  three  sets  of 
fibres  are  to  be  distinguished  in  the  centrum  ovale,  namely,  the 
projection,  commisural,  and  association  systems.  The  projection 
system  joins  the  cortex  with  parts  of  the  nervous  system  below  ; 
the  commisural  system  corresponding  areas  of  the  two  hemi- 
spheres ;  the  association  system  different  convolutions  of  the 
same  hemisphere.  The  investigation  of  these  different  systems 
is  an  intricate  study,  still  involved  in  much  obscurity ;  but  it  does 
not  come  witbin  my  province  to  consider  it  in  this  paper  except 
in  the  most  practical  way,  in  connection  with  the  localisation  of 

gross  lesions. 

*Jfc(l.  liecovd,  Feb.  13,  18SG. 

(To  he  conlinucd  in  the  OctoJx'r  pari.) 
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ORIGIN  OF  HUMAN  FACULTY. 

BY   GEOEGE    J.     EOMANES,    F.R.S. 

Having  been  requested  by  the  Council  of  the  Neurological 
Society  to  read  a  paper  on  a  recently  published  book  of  my 
own,  for  the  purpose  of  raising  a  discussion  on  the  psycho- 
logical doctrines  which  are  therein  presented,  I  will  begin  by 
briefly  stating  the  aim  and  scope  of  the  book  in  question. 

The  title  of  the  book  is  "  Mental  Evolution  in  Man ;  " 
but  as  the  work  constitutes  only  the  first  member  of  a  series 
which  I  intend  to  devote  to  this  topic,  its  second  or  subsidiary 
title  more  accurately  defines  the  limits  of  its  subject-matter 
— namely,  "  The  Origin  of  Human  Faculty."  The  aim  of 
this  treatise  is  twofold.  First,  to  meet  upon  their  own 
ground  those  various  writers — psychological  and  theological 
— who  maintain  that  a  great  exception  must  be  made  in  the 
case  of  the  human  mind  to  the  otherwise  uniform  law  of 
continuous  evolution;  and,  secondly,  to  indicate  the  probable 
causes,  and  thus  to  trace  the  probable  history,  of  the  transi- 
tion between  the  intelligence  of  the  lower  animals  and  the 
intelligence  of  man. 

It  appears  to  me  that  before  the  Neurological  Society  I 
may  be  allowed  to  adopt  the  first  of  these  positions  without 
argument,  and  will,  therefore,  assume  that  in  some  way  or 
another  the  transition  in  question  has  taken  place.  On  the 
basis  of  this  assumption  I  shall  be  free  to  devote  all  the  time 
VOL.  XII.  19 
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at  my  disposal  to  a  consideration  of  the  probable  causes,  or 
method,  of  the  transition.  For  this  purpose  it  is  needful  to 
set  out  with  a  brief  analysis  of  ideation. 

If  I  look  at  any  particular  face  now  before  me,  I  receive 
what  is  called  a  perception,  or  a  percept,  of  that  face.  If  I 
then  close  my  eyes,  or  turn  them  away  from  that  face,  but 
still  retain  the  memory  of  it  before  what  Hamlet  calls  "  the 
mind's  eye,"  I  have  what  is  designated  an  image  or  an 
idea  of  the  face  which  I  had  previously  perceived.  The 
idea  which  I  should  have  in  this  case  would  be  what 
Locke  calls  a  Simple  Idea — that  is  to  say,  the  idea  of  a 
particular  object,  or  the  mere  memor}'  of  a  particular  percept. 
But  now  suppose  that  before  shutting  my  eyes  I  had  taken 
a  general  survey  of  all  the  faces  at  present  before  me,  I 
should  then  have  what  Locke  calls  a  Compound  Idea,  or  the 
idea  of  a  face  in  general,  as  distinguished  from  my  pre\aous 
simple  idea,  or  the  idea  of  a  single  face  in  particular.  It  is 
of  great  importance  to  note  that  these  compound  ideas  are 
created  by  a  fusion  of  a  number  of  indi^adual  percepts,  and 
thus  differ  from  simple  ideas  in  that  they  are  something 
more  than  the  mere  memories  of  particular  percepts.  It 
is  needless  to  say  that  animals  possess  compound  ideas  as 
well  as  simple  ideas.  For  instance,  a  dog  has  a  compound 
idea  of  Man,  as  distinguished  from  his  particular  idea  of 
Master.  But,  lastly,  when  we  come  to  what  Locke  calls 
General  or  Abstract  Ideas,  we  find,  as  he  says,  "that  which 
puts  a  perfect  distinction  betwixt  man  and  brutes."  Wherein, 
then,  consists  the  difference  between  a  compound  idea  and 
a  general  idea?  It  consists,  according  to  the  unanimous  agree- 
ment of  nearly  all  writers,  in  the  idea  having  been  named  by 
a  word,  or  other  sign,  which  is  designedly  used  as  the  mark 
or  symbol  of  that  idea.  For  instance,  like  my  dog,  I  have 
a  compound  idea  of  Man,  and  a  simple  idea  of  some  par- 
ticular man ;  but,  unlike  my  dog,  I  can  name  the  one  by 
the  general  word  Man,  and  the  other  by  the  particular  word 
John.  A  compound  idea,  when  thus  named,  becomes  what 
is  called  a  conception,  or  a  concept.  Now,  it  will  be  ob- 
served that  this  conceptual  order  of  ideation  differs  entirely 
from  the  other  two  orders  which  we  have  just   been  con- 
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•sidering,  in  that  a  symbol  is  substituted  for  the  mental 
image,  so  that  the  symbol  may  be  used  instead  of  the  image, 
whether  or  not  the  image  is  present  to  the  mind — or,  indeed, 
whether  or  not  any  equivalent  image  admits  of  being  formed 
at  all.  Consequently,  the  mind  is  now  enabled  to  deal  with 
•symbols  of  ideas  without  requiring  to  call  up  the  ideas 
themselves  as  memories  of  perceptions.  Consequently,  also, 
the  mind  is  thus  enabled  to  quit  the  sphere  of  sense  and 
rise  to  that  of  what  is  called  abstraction ;  furnished  with 
the  wings  of  language,  human  thought  can  soar  far  beyond 
the  possibilities  of  any  ideas  which  could  be  suggested  by 
merely  sensuous  experience. 

It  will  be  further  observed  that  the  psychological  condition 
to  thus  naming  ideas,  so  as  intentionally  to  treat  the  names 
as  symbols  of  the  ideas — the  psychological  condition  required 
for  this  is  the  presence  of  what  is  called  Self-consciousness. 
Unless  an  agent  is  conscious  of  itself  as  a  mental  agent, 
and  of  its  own  ideas  as  ideas,  it  is  clearly  not  in  a  position 
to  bestow  upon  them  names  as  names.  The  mind  must  be 
able,  so  to  speak,  to  get  outside  of  itself,  in  order  to  con- 
template its  own  states  as  such,  before  it  can  name  these 
states  with  the  conscious  intention  of  using  the  names  as 
symbols.  In  other  words,  the  mind  must  be  capable  of 
introspection ;  and  this  power  of  introspection  it  is  that 
goes  to  constitute  the  one  and  only  distinction  between  the 
human  mind  and  mind  of  lower  orders,  whether  we  call 
this  distinction  the  faculty  of  Self-consciousness,  of  Abstrac- 
tion, of  Reason,  of  Logos,  or  by  any  of  the  other  terms 
which  are  habitually  used  to  signify  this  unique  power  of  a 
mind  to  turn  in  upon  its  own  self  and  examine  its  own 
ideas. 

Thus  far  psychologists  of  every  school  are  agreed.  But 
as  a  great  deal  of  laxity  has  been  displayed  by  responsible 
writers  in  the  use  of  Locke's  terms,  and,  moreover,  as  his 
intermediate  division  of  compound  ideas  has  been  largely 
lost  sight  of,  I  have  devised  for  this  intermediate  division 
what  I  think  are  more  appropriate  terms,  viz..  Generic  Ideas 
or  Becepts.  Adopting,  then,  these  terms,  you  will  note  that 
all  ideas  admit  of  being  classified  under  one  or  other  of 
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three  divisions — viz.,  Simple  Ideas,  Generic  Ideas,  and 
General  Ideas ;  or,  more  briefly,  Percepts,  Recepts,  and 
Concepts.  Percepts  and  recepts  are  common  to  the  lower 
animals  and  to  man  ;  but  concepts  belong  to  man  alone. 
Moreover,  while  recepts  are  formed  by  an  automatic  fusion 
of  percepts,  without  any  intentional  acti\ity  on  the  part  of 
the  mind  itself,  concepts  can  only  be  formed  by  the  inten- 
tional acti\ity  of  the  mind  in  the  act  of  naming  a  percept 
or  a  recept,  for  the  purposes  of  sjrmbolic  abstraction.  Thus,, 
a  recept  is  passively  received  into  the  mind,  while  a  concept 
is  actively  conceived  by  it.  For  example,  observation  shows 
that  water-fowl  have  one  recept  (or  organised  body  of  per- 
cepts) answering  to  water,  and  another  recept  answering  to 
land.  So  has  man.  But,  unlike  the  fowl,  he  is  able  to 
bestow  on  each  of  these  recepts  a  name,  and  so  to  raise 
them  both  to  the  level  of  concepts.  Now,  in  order  to  do 
this,  he  must  be  able  to  set  his  recept  before  his  own  mind 
as  an  object  of  his  own  thought  ;  before  he  can  bestow  his 
conceptual  names  on  these  ideas,  he  must  have  cognised 
them  as  ideas.  In  wtue  of  this  act  of  cognition,  he  has 
created  for  himself — and  for  purposes  other  than  locomotion 
— a  priceless  possession  ;  he  has  formed  a  concept. 

Nevertheless,  the  concept  which  he  has  thus  formed  is. 
an  exceedingly  simple  one — amounting,  in  fact,  to  nothing 
more  than  the  naming  of  some  among  the  most  habitual  of 
his  recepts,  "  land  "  and  "  water."  But  it  belongs  to  the 
nature  of  concepts  that,  when  thus  formed,  they  admit  of 
being  intentionally  compared  and  grouped  together  into 
higher  and  higher  concepts,  which,  in  virtue  of  being  suc- 
cessively named,  become  further  and  further  removed  from 
the  sphere  of  sensuous  perceptions.  Thus  there  arises  a 
kind  of  algebra  of  recepts.  Now,  it  is  in  this  algebra  of 
the  imagination  that  all  the  higher  work  of  ideation  is 
accomplished ;  and  throughout  it  depends  on  the  power  of 
a  mind  to  contemplate  its  own  ideas  as  such. 

The  difference  between  a  mind  which  is  capable  only  of 
receptual  ideation,  and  a  mind  which  is  capable,  even  in  the 
lowest  degree,  of  conceptual  ideation,  is  usually  taken  to 
depend  on  the  absence  in  the  one  and  the  presence  in  the 
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other  of  the  faculty  of  Language.      Therefore,  it  is  here 
necessary  to  say  a  few  words  upon  this  subject. 

The  faculty  of  language  is,  in  the  largest  signification  of 
the  term,  the  faculty  of  making  signs.  Now,  there  is  no 
doubt  that  the  lower  animals  present  the  germ  of  this 
faculty.  A  dog  will  bark  significantly  biefore  a  closed  door 
us  a  sign  to  request  that  it  shall  be  opened ;  a  wise  cat  will 
pull  one  by  one's  clothes  as  a  sign  to  come  to  her  kittens 
if  they  are  in  danger ;  a  parrot  will  depress  its  head  as  a 
sign  to  be  scratched,  and  so  forth.  Nay,  a  parrot  will  even 
use  verbal  signs  with  a  correct  appreciation  of  their  mean- 
ings, as  proper  names,  substantives,  adjectives,  and  verbs. ^ 
Where,  then,  is  the  difference  between  this  kind  of  sign- 
making,  which  we  may  call  receptual  sign-making,  and  the 
■sign-making  which  is  peculiar  to  man,  and  which  alone  is 
conceptual  sign-making?  The  difference  is  broad  and  deep. 
It  consists  in  the  power  which  the  human  mind  displays,  as 
already  explained,  not  only  of  naming  its  ideas,  but  of 
making  one  idea  stand  before  another  as  itself  an  object  of 
thought.  In  other  words,  a  man  is  able  to  think  about  his 
own  ideas  as  ideas.  Not  only,  like  a  parrot,  can  he  name 
a  particular  man  John  (in  consequence  of  having  heard  that 
particular  man  called  John,  and  therefore  associating  the 
name  with  the  man) ,  but  he  is  able  to  think  about  this  name 
as  a  name.  And  similarly,  in  all  other  cases,  the  difference 
between  naming  a  thing  receptually  by  mere  association, 
and  naming  a  thing  conceptually  by  intentional  thought,  is 
all  the  difference  between  knowing  that  thing  and  knowing 
that  we  know  it.  And  the  difference  on  the  side  of  the 
talking  or  sign-making  agent,  is  all  the  difference  between 
an  agent  that  is  conscious  only,  and  an  agent  that  is  like- 
wise self-conscious.  For  it  is  the  faculty  of  self-conscious- 
ness which  thus  enables  a  mind  to  set  one  idea  before 
another  as  an  object  of  its  own  thought ;  by  means  of  this 
faculty  the  mind  is  able,  as  it  were,  to  stand  outside  of  itself, 
and  so  to  perceive  objectively  the  ideas  which  are  passing 
subjectively — and  this  just   as  independently  as  if  it  were 

'  All  such  statements  on  matters  of  fact,  here  and  elsewhere,  rest  upon 
.evidence  which  is  furnished  in  my  book. 
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reoardins  an  external  series  of  dissolvincr  views.  How  it  is 
that  such  a  state  of  matters  is  possible,  whereby  a  mind  can 
thus,  as  it  were,  get  outside  of  its  own  existence,  and  so 
regard  its  own  ideas  as  objective  to  itself — this  is  the  mystery 
of  all  mysteries,  the  bottomless  abyss  of  personality.  But, 
accepting  the  fact  as  a  fact,  all  that  we  have  at  present  to 
do  is  to  note  the  enormous  difference  which  the  presence  of 
this  fact  introduces  with  reference  to  the  sign-making  faculty. 
For  it  means  that  merely  conscious  or  receptual  sign-making 
is  sign-making  which  is  not  thought  about  as  such ;  while 
self-conscious  or  conceptual  sign-making  is  sign-making  that 
is  thought  about  as  such.  Consequently,  while  a  parrot  can 
only  learn  words  or  phrases  which  are  stereotyped  in  the 
frame- work  of  special  associations,  man,  after  having  thus 
learnt  his  vocabulary,  can  afterwards  use  his  words  and 
phrases  like  moveable  types,  whereby  to  convey  any  number 
of  different  meanings  by  changes  of  their  relative  positions. 
Thus  there  are  names  and  names ;  names  receptual  and 
names  conceptual.  In  short,  it  is  his  super-added  faculty  of 
self-consciousness  that  has  made  man  par  excellence  the  sign- 
making  animal ;  and  therefore  what  we  have  to  do  to-night 
is  to  consider  the  genesis  of  this  facult5\ 

First  of  all,  however,  I  should  like  to  say  something  more 
about  the  sign-making  faculty,  as  this  occurs  before  the  rise 
of  self-consciousness — that  is  to  say,  in  the  brute  and  in  the 
human  infant. 

I  distinguish  four  grades  of  the  sign-making  facultj^ 
First  there  is  what  may  be  called  the  indicative  stage. 
Long  before  it  can  speak,  the  infant  will  express  its  simple 
desires  by  means  of  intentionally  significant  tones  and  ges- 
ture-signs, such  as  pointing  to  objects  in  connection  with 
which  it  desires  something  to  be  done.  Here  the  infant  is 
obviously  at  the  same  level  of  sign-making  as  the  cat  which 
pulls  one's  dress  to  signify  "  come,"  or  the  parrot  which 
will  depress  its  head  to  signifiy  its  desire  to  be  scratched. 

Next  we  find  what  I  call  the  denotative  stage  of  sign- 
making.  Here  names  are  bestowed  receptually,  or  by 
special  association,  upon  particular  objects,  qualities,  actions, 
and  states  of  feeling.     This  stage  occurs  in  the  child  when 
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it  is  first  emergiiify  from  infancy,  and  is  psychologically  in- 
distinguishable from  that  which  obtains  in  the  talking  birds. 
Denotative  names,  then,  are  names  which  have  been  learnt 
by  merel}'  receptual  association ;  they  do  not  imply  any  self- 
conscious  or  conceptual  thought. 

Following  upon  the  denotative  stage  is  what  I  call  the 
connotative.  This  consists  in  a  receptual  extension  of  the 
meaning  of  a  name  from  the  thing  which  was  at  first  denoted 
by  that  name,  to  other  things  which  are  seen  to  resemble  it. 
Thus,  for  example,  as  M.  Taine  has  remarked,  a  j^oung  child 
which  has  learnt  the  name  Botv-icoiv  for  a  house  terrier,  will 
soon  extend  it  to  all  other  dogs,  then  to  pictures  of  dogs,  to 
images  of  dogs,  to  his  elder  brother  when  walking  on  hands 
and  knees,  and  so  on  through  ever- widening  circles  of  conno- 
tative extension.  Now  I  have  observed  that  a  parrot  will  do 
precisely  the  same.  One  of  the  birds  which  I  kept  under 
observation,  used  to  bark  in  imitation  of  a  terrier  in  the  same 
house.  Soon  the  barking  became  the  parrot's  denotative 
name  for  the  terrier,  so  that  the  bird  would  bark  whenever 
it  saw  the  terrier.  After  a  time  it  ceased  to  do  this,  but 
would  always  bark  when  it  saw  any  other  dog.  Thus  the 
parrot  resembled  the  child  of  which  M.  Taine  speaks,  in 
that  it  extended  the  significance  of  its  name  for  a  particular 
dog,  so  as  to  apply  it  to  any  other  dog.  Here,  however,  the 
connotative  extension  of  the  name  ceased ;  the  bird  would 
not  bark  at  pictures  of  dogs,  no  doubt  because  it  was  not  in- 
telligent enough  to  perceive  the  pictorial  representations. 

Lastly,  there  is  what  I  call  the  denominative  stage  of 
sign-making,  or  the  bestowal  of  a  name  consciously  known 
as  such.  Here  we  arrive  at  what  I  mean  by  conceptual 
naming,  and  therefore  this  stage  of  sign-making  cannot 
arise  until  the  mind  has  attained  to  self -consciousness. 
Therefore,  also,  it  only  occurs  in  man,  and  first  appears  in 
the  growing  child  between  the  second  and  third  years. 
Then,  of  course,  the  child  begins  to  predicate,  or  to  arrange 
its  names  in  the  form  of  propositions. 

Now,  in  connection  with  our  subject,  it  is  of  the  highest 
importance  to  note,  not  only  that  the  three  first  stages  of 
the  sign-making  faculty  are  thus  common  to  animals  and 
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human  beings,  but  also  that  these  three  first  stages  advance 
very  much  further  in  the  growing  child  than  they  ever  do 
in  any  animal,  even  before  the  growing  child  attains  to  the 
fourth,  or  distinctively  human  stage.  In  other  words,  even 
while  still  moving  in  the  purely  receptual  sphere,  the  grow- 
ing child  becomes  much  more  intelligent,  and  much  more 
proficient  in  the  art  of  making  signs,  than  any  animal.  Al- 
though not  yet  a  self-conscious  agent,  and  therefore  not  yet 
having  attained  to  conceptual  thought,  a  child  between  two 
and  three  years  of  age  has  already  distanced  every  animal  in 
respect  of  its  purely  receptual  intelligence.  But  observe, 
thus  far  no  difference  of  kind  can  be  alleged  by  our  oppo- 
nents, because  to  allege  any  difference  of  kind  between  one 
order  of  receptual  intelligence  and  another,  would  be  to 
vacate  their  whole  argument.  This  argument  depends  on 
the  distinction  between  ideation  as  receptual  and  conceptual 
— or  between  an  agent  that  is,  and  an  agent  that  is  not,  self- 
conscious.  But  a  child  up  to  its  third  year  is  not  a  self-con- 
scious agent.  This  is  proved  by  the  fact  that  it  never 
employs  words  having  any  self-conscious  implication,  and 
never  gives  evidence  of  even  in  the  lowest  degree  thinking 
about  its  own  ideas  as  such.  In  short,  it  cannot  be  disputed 
that  the  respects  in  w^hich  the  intelligence  of  a  child  between 
two  and  three  years  of  age  distances  that  of  the  most  intelli- 
gent animal,  have  reference  only  to  a  higher  advance  of 
receptual  ideation  ;  the  ideation  has  not  yet  become  concep- 
tual, and  therefore  cannot  be  alleged  by  our  opponents  to 
differ  from  the  ideation  of  an  animal  in  kind.  The  higher 
degree  of  intelligence  which  is  displayed  by  a  child  of  this 
age  must  therefore  be  taken  to  consist  in  a  higher  develop- 
ment of  receptual  intelligence,  just  in  the  same  way  as  a  dog 
is  more  intelligent  than  a  bird.  In  order  to  distinguish  this 
higher  degree  of  receptual  intelligence,  which  only  occurs  in 
man,  and  in  the  growing  child  immediately  precedes  the  first 
appearance  of  conceptual  intelligence,  I  will  call  it  x>^'g-co)i- 
ceptiial  intelligence. 

It  is  of  importance  to  note  how  far  this  higher  receptual, 
or  pre-conceptual  intelligence,  can  go,  and  therefore  I  will 
briefly  consider  the   kind   of  language  or   sign-making  («) 
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which  leads  up  to  it,  and  (b)  by  which  it  is  expressed  when 
attained. 

The  indicative  stage  of  language  in  the  infant  is  at 
first  below  that  of  the  more  intelligent  aniixials.  But  very 
soon  it  becomes  equal  to  that  of  the  most  intelligent.  The 
child  will  then  point  to  objects  in  connection  with  which  it 
desires  something  to  be  done,  in  just  the  same  way  as  a  dog 
will  beg  before  a  water-jug,  &c.  It  will  pull  one's  dress  in 
the  same  way  as  a  cat  does  to  signify  "  Come  ;  "  and,  lastly, 
it  will  use  its  voice  to  make  significant — though  inarticulate^ 
sounds,  after  the  manner  of  all  the  more  intelligent  of  the 
higher  animals.  Thus  far,  then,  the  child  is  still  mo\'ing  in 
the  same  levels  of  receptual  ideation  as  the  higher  animals. 
But  very  soon  its  receptual  ideation  begins  to  distance  that 
of  even  the  most  intelligent  animal :  the  ideation  of  the 
child  has  therefore  entered  upon  what  I  call  its  pre-con- 
ceptual  phase.  From  this  point  onward  its  gesture  signs 
become  correspondingly  more  and  more  significant,  so  that 
in  children  who  are  late  in  beginning  to  talk,  it  may  develop 
into  regular  pantomime.  But  now  note,  it  is  impossible 
that  as  yet  there  can  be  any  conceptual  ideation,  because 
as  yet  there  are  no  names,  and  therefore  an  absence  of  so 
much  as  the  condition  to  the  performance  of  any  act  of 
introspective  thought. 

Thus  much,  then,  for  the  indicative  phase  of  language  in 
the  receptual  and  pre-conceptual  levels  of  human  ideation. 
Passing  on  now  to  the  next,  or  denotative  phase  (which  the 
indicative  phase  may  largely  overlap  in  children  who  are  late 
in  talking),  we  find  that  when  a  child  first  begins  to  use 
articulate  signs,  it  learns  the  use  of  them  in  just  the  same 
way  as  a  parrot  does  ;  that  is  to  say,  it  learns  the  name  of 
particular  objects,  qualities,  actions,  and  states,  by  special 
association — in  other  words,  receptually.  So  far,  then,  as  the 
beginning  of  the  denotative  stage  of  language  is  concerned,  there 
is  no  difference  at  all  between  the  child  and  the  parrot.  Neither 
is  there  any  difference  with  regard  to  the  beginning  of  the 
connotative  stage  ;  for,  as  I  have  already  said,  a  parrot  will 
extend  its  denotative  name  for  a  particular  dog  to  all  other 
dogs  the  resemblance  of  which  one  to  another  it  is  able  to 
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I)erceive — just  in  the  same  way  as  a  young  child  will  extend 
its  name  of  hoic-icoio  from  a  terrier  to  a  mastiff.    And  although 
the  bird   will  not   follow  the  child  where  the  child  takes 
the  further  step  of  extending  the  name  from  living  dogs  to 
pictures  of  dogs,  this  is  plainly  due  to  the  intelHgence  of  the  . 
bird  not  advancing  far  enough  to  perceive  the  resemblance 
of  pictures  to  the  objects  which  they  are  intended  to  represent. 
Many  dogs,  however,  and  certain  monkeys  are  able  to  do  this, 
and,  therefore,  if  a  dog  or  a  monkey  were  able  to  articulate, 
there  can  be  no  doubt  that  the  brute  would  follow  the  child 
throuoh  this  further  ste^")  in  the  connotative  extension  of  a 
name.     Indeed  when  we  remember  the  extraordinary  degree 
in  which  monkeys  are  able  to  understand  the  meanings  of 
words,  as  well  as  the  extraordinary  propensity  which  they 
show  in  the  way  of  imitating  the  actions  of  mankind,  there 
can  be  no  question  that  if  it  were  not  for  the  anatomical 
accident  of  monkeys  being  unable  to  articulate,  they  would 
follow  a  child  through  what  would  probably  seem  a  surprising 
distance   in  the  use  of  denotative  names   and   receptually 
connotative  words.     The  chimpanzee  now  at  the  Zoological 
Gardens,  which  I  have  taught  to  count  as  far  as  five,  displays 
in  a  perfectly  marvellous  degree  the  power  of  understanding 
language — so  that  one  can  explain  to  her  verbally  what  one 
wishes  her  to  do,  in  just  the  same  way  as  we  explain  this  to 
an  infant  of  about  eighteen  months  old.     Therefore,  if  this 
animal  had  been  able  to  articulate,  there  can  be  no  doubt 
that   it   would    answer  us   in  the    same  way  that    a   child 
answers  us  when  first  emerging  from  infancy. 

But  here  we  come  to  an  important  point  in  our  comparison 
between  the  two  cases.  After  a  child  does  emerge  from 
infancy,  its  receptual  intelhgence  continues  to  grow  ;  and  it 
continues  to  grow  until  it  has  left  far  behind  the  receptual 
intelhgence  of  any  brute.  That  is  to  say,  between  the  time 
that  a  child  first  parts  company  with  the  brute  in  the  matter 
of  sign-making,  up  to  the  time  when  it  first  begins  to  use 
denominative  words,  or  words  which  are  used  with  a  true 
conceptual  appreciation  of  their  significance,  there  is  an 
immensely  large  interval  which  is  filled  by  advancing  stages 
of  receptual  development.      Before  it  has  attained  to  even 
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the  earliest  dawn  of  self-coiiscionsness — and  therefore  before 
it  has  attained  to  the  possibihty  of  thinking  about  names  as 
names,  or  of  ideas  as  ideas — the  child  has  made  a  prodigious 
advance  in  its  receptual  intelligence,  and  therefore  in  the 
sign-making  whereby  this  intelligence  expresses  itself.  Now, 
as  already  stated,  in  order  to  distinguish  this  large  and 
important  territory  of  ideation,  which  is  occupied  by  the 
mind  of  a  child  between  the  time  that  its  receptual  intelli- 
gence parts  company  with  that  of  the  most  intelligent  animal, 
up  to  the  time  when  it  first  reaches  the  truly  conceptual  or 
self-conscious  intelligence  of  a  human  being,  I  call  this  inter- 
vening territory  of  ideation  by  the  name  pre-conceptual. 
Pre-conceptual  ideation,  then,  is  that  order  of  higher  re- 
ceptual ideation  which  is  not  presented  by  any  brute,  but 
which  is  presented  by  the  growing  child  between  the  time 
that  its  developing  intelligence  parts  company  with  that  of 
even  the  most  intelligent  animal,  up  to  the  time  when  the 
dawn  of  self-consciousness  begins  to  convert  this  higher 
receptual  ideation  into  ideation  that  is  truly  conceptual. 

I  will  now  briefly  consider  the  kind  of  sign-making  which 
is  distinctive  of  this  pre-conceptual  stage  of  ideation.  The 
child  has  now  acquired  a  large  number  of  denotative  words, 
which  it  has  learnt  by  special  association  to  regard  as 
significant  of  certain  objects,  qualities,  actions,  and  states. 
Suppose,  then,  that  it  sees  its  little  sister  crying.  Its  denota- 
tive name  for  this  sister  is  Dit :  its  denotative  name  for  the 
action  of  crying  is  Ki.  Now  the  object  and  the  action  which 
these  two  names  severally  denotate  happen  to  occur  together 
before  the  child's  observation ;  by  the  mere  force  of  special 
association,  therefore,  the  child  denotates  them  both  simul- 
taneously— that  is  to  say,  brings  them  into  ajyposition.  This 
apposition  in  consciousness  of  two  habitual  recepts  with  their 
corresponding  denotations  is  thus  effected  fo?-  the  child  by 
what  may  be  termed  "  the  logic  of  events  :  "  it  is  not  effected 
by  the  child  in  the  way  of  any  intentional  or  self-conscious 
grouping  of  its  ideas,  such  as  goes  to  constitute  the  dis- 
tinguishing feature  of  the  logic  of  concepts.  Therefore,  when 
on  seeing  its  sister  crying,  the  child  says,  Dit  Ki,  although 
in  one  sense  we  may  say  that  the  child  is  making  a  proposi- 
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tioii,  in  another  and  a  truer  sense  we  must  deny  that  is  making 
a  proposition.  The  proposition  is  what  may  be  called  pre- 
conceptual,  not  conceptual :  it  is  of  the  psychological  kind  that 
we  might  have  expected  a  monkey  to  make,  if  a  monkey  had 
been  able  to  pronounce  denotative  names  as  well  as  it  can 
understand  them.  For  the  proposition  is  made  by  an  agent 
which  is  not  yet  a  self-conscious  agent,  and  therefore  cannot 
possibly  have  been  thought  about  as  a  proposition.  That  is 
to  say,  it  lacks  the  very  element  of  conceptual  or  intro- 
spective thought  on  which  our  opponents  rely  as  pro\ang  a 
difference  of  kind  between  the  brute  and  the  man.  Therefore, 
without  argumentative  suicide,  our  opponents  cannot  afford 
to  maintain  that  a  pre-conceptual  proposition  of  this  kind  is  a 
genuine  proposition,  in  the  sense  of  being  a  proposition  that 
implies  for  its  construction  any  of  the  distinctively  human 
powers  of  introspective  or  abstract  thought. 

Now,  it  is  needless  to  say  that  at  this  age  a  child  is 
incessantly  making  these  pre-conceptual  propositions  ;  and, 
of  course,  the  important  thing  to  notice  about  them  is  that 
as  yet  they  are  not,  and  cannot  possibly  be,  conceptual 
propositions.  It  is  not  until  the  child  has  attained  to  self- 
consciousness,  and  therefore  is  able,  not  only  to  denotate, 
but  to  denominate — not  only  to  name,  but  to  think  the 
names,  not  only  to  make  statements,  but  to  contemplate  its 
statements  as  such — it  is  not  until  the  child  has  taken  this 
further  step  that  it  has  the  peculiar  quality  of  ideation  on 
which  our  opponents  rely  for  their  psychological  distinction 
between  the  brute  and  the  man.  No  doubt  these  pre-con- 
ceptual propositions  are  strongly  suggestive  of  a  near 
approach  to  true  or  conceptual  propositions  :  but  the  point 
is  that  as  yet  they  do  not  present  the  very  feature  which  it 
is  necessary  that  they  should  present,  if  they  are  to  conform 
to  the  distinction  of  kind  between  animal  and  human  in- 
telligence which  our  opponents  have  endeavoured  to  institute. 
They  are  always  evoked  by  the  external  logic  of  events 
bringing  into  apposition  objects,  qualities,  &c.,  the  denotative 
names  of  which  are  called  up  in  the  child's  mind  by  imme- 
diate association — and,  therefore,  are  necessarily  called  up 
in  apposition.     Thus  the  apposition  which  here  gives  to  the 
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two  denotative  names  the  outward  form  of  a  proposition,  is, 
as  I  have  before  said,  an  apposition  which  is  furnished  to 
the  child  by  the  external  logic  of  events  ;  not  an  apposition 
which  is  formed  by  the  child  through  any  internal  operations 
of  introspective  thought.  So  far,  therefore,  as  any  question 
of  kind  is  concerned,  it  is  manifestly  impossible  for  our 
opponents  to  argue  that  these  pre-conceptual  propositions 
betoken  anything  further  than  the  gesture-signs  which 
characterise  the  earlier  stages  of  a  child's  intelligence,  and 
which,  as  we  have  before  seen,  serve  to  connect  its  growth 
with  the  indicative  stage  of  sign-making  as  this  occurs  in 
the  lower  animals. 

The  whole  issue,  then,  here  becomes  resolved  into  an 
enquiry  touching  the  subsequent  rise  of  self-consciousness 
in  the  child,  or  the  appearance  of  the  psychological  condition 
to  a  child  thinking  about  its  own  ideas  as  ideas — the  psycho- 
logical condition  to  its  thinking  about  names  as  names,  and 
therefore  the  psychological  condition  to  its  raising  a  merely 
pre-conceptual  statement  of  a  fact  which  it  perceives,  into 
a  conceptual  statement  of  that  fact  with  an  introspective 
knowledge  of  it  as  a  fact. 

Now,  in  considering  this  final  stage,  or  the  rise  of  self- 
consciousness  in  the  child,  it  is  of  importance  to  note  that 
even  the  lower  animals  present  some  of  the  earliest  psy- 
chological conditions  to  the  subsequent  appearance  of  self- 
consciousness  in  the  more  gifted  intelligence  of  man.  Thus, 
in  the  minds  of  brutes,  as  in  the  minds  of  men,  there  is  a 
world  of  images  or  recepts ;  and  this  image  world,  even  in 
brutes,  displays  a  certain  amount  of  internal  activity,  which 
is  not  wholly  dependent  on  sensuous  associations  supplied 
from  without.  The  phenomena  of  dreaming,  hallucination, 
home-sickness,  pining  for  absent  friends,  and  so  forth,  amply 
demonstrate  that  in  our  more  intelligent  domesticated 
animals  there  may  be  an  internal  (though  unintentional) 
play  of  ideation,  wherein  one  image  suggests  another,  this 
another,  and  so  on,  without  the  need  of  any  immediate 
associations  supplied  from  present  objects  of  sense.  Fur- 
thermore, receptual  ideation  of  this  kind  is  not  restricted  to 
the  images  of  sense-perception  ;  but  is  largely  concerned  with 
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the  mental  states  of  other  animals.  That  is  to  say,  the  logic 
of  recepts,  even  in  brutes,  is  isufficient  to  enable  the  mind  to 
estabhsh  true  analogies  between  its  own  subjective  states 
and  the  corresponding  states  of  other  intelligences.  Now  at 
this  stage  of  mental  evolution,  the  indi\ddual — whether  an 
animal  or  an  infant — so  far  realises  its  own  individuality  as 
to  be  informed  by  the  logic  of  recepts  that  it  is  one  of  a  kind, 
although  of  course  it  does  not  recognise  either  its  own  or 
any  other  individuality  as  such. 

Nevertheless,  there  is  thus  given  a  rudimentary  or  nascent 
form  of  self-consciousness,  which  up  to  the  stage  that  it 
reaches  in  a  brute  or  an  infant  may  be  termed  receptual  self- 
consciousness,  while  in  the  more  advanced  stages,  which  it 
presents  in  young  children  who  have  just  emerged  from  in- 
fancy and  are  therefore  beginning  to  talk,  it  may  be  termed 
pre-conceptual  self-consciousness.     Pre-conceptual  self-con- 
sciousness, then,  is  exhibited  b}'  all  children  after  they  have 
begun  to  talk,  but  before  they  begin  to  speak  of  themselves 
in  the  first  person,  or  otherwise  to  give  any  evidence  of  real- 
ising their  own  existence  as  such.     Later  on,  when  true 
self-consciousness  does  arise,  the  child  of  course  is  able  to  do 
this,  and  then  only  is  supplied  the  condition  sine  qua  non  to 
a  reflection  upon  its    own  ideas — hence  to  a  knowledge  of 
names  as  names,  and  so  to  a  statement  of  truths  as  true. 
But  long  before  this  stage  of  true  or  conceptual  self-con- 
sciousness is  reached — wherebj'^  alone  is  rendered  possible 
true  or  conceptual    predication — the  child,  in  virtue  of  its 
pre-conceptual  self-consciousness,  is  able  to  make  known  its 
wants,  and  otherwise  to  communicate  its  ideas,  by  way  of 
pre-conceptual  predication,  as  I  have  previously  shown.  Now, 
if  I  had  time,  I  could  further  show  that  the  pre-conceptual 
self-consciousness,  of  which  this  is  the  expression,  amounts 
to  nothing  more  than  a  practical  recognition  of  self  as  an 
active  and  feeling  agent,   without  as  j^et  any  introspective 
recognition  of  that  self  as  an  object  of  knowledge. 

Given,  then,  this  stage  of  mental  evolution,  aiid  wliat 
follows  ?  The  child,  like  the  animal,  is  supplied  by  its  logic 
of  recepts  with  a  world  of  images,  standing  as  signs  of 
outward  objects  ;  with  a  practical  knowledge  of  processes 
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going  on  in  other  minds  ;  and  with  that  kind  of  recognition 
of  self  as  an  active  and  suffering  agent  to  which  allusion  has 
just  been  made.     But,  over  and  above  the  animal,  the  child 
has  now  at  its  command  a  much  more  improved  machinery 
of  sign-making,  which,  as  we  have  before  seen,  is  due  to  the 
higher  evolution  of  its  receptual  ideation.     Now,  among  the 
contents  of  this  ideation  is  a   better  apprehension  of  the 
mental  states  of  other  human  beings,  together  with  a  greatly 
increased  power  of  denotative  utterance,  whereby  the  child 
is  able  to  name  receptually  such  mental  states  on  the  part 
of  others  as  it  thus  receptually  apprehends.     These,  there- 
fore, severally  receive  their  appropriate  denotations,  and  so 
gain  clearness  and  precision  as  images  of  the  corresponding 
states  experienced  by  the  child  itself.     "  Mama  pleased  to 
Dodo,"  would  have  no  meaning  as  spoken  by  a  child,  unless 
the  child  knew  from  its  own  feelings  what  is  the  state  of 
mind  which  it  thus  attributes  to  another.     Hence,  we  find 
that  at  the  same  age  the  child  will  also  say,  "  Dodo  pleased 
to  mama."     Now,  it  is  evident  that  we  are  here  approaching 
the  very  borders  of  true  or  conceptual  self-consciousness. 
The  child,  no  doubt,  is  still  speaking  of  itself  in  objective 
phraseology  ;  but  it  has  advanced  so  far  in  the  interpretation 
of  his  own  states  of  mind  as  clearly  to  name  them,  in  the 
same  way  as  he  would  name  any  external  objects  of  sense- 
perception.     Thus,  he  is  enabled  to  fix  these  states  before 
his  mental  vision  as  things  which  admit  of  being  denoted 
by  verbal  signs,  although  as  yet  he  has  never  thought  about 
either  the  states  of  mind  or  his  names  for  them  as  such,  and, 
therefore,  has  not  yet  attained  to  the  faculty  of  denomina- 
tion.    But  the  interval  between  denotation  and  denomina- 
tion has  now  become  so  narrow  that  the  step  from   recog- 
nising "Dodo  "  as  not  only  the  object,  but  also  the  subject 
of  mental  changes,  is  rendered  at  once  easy  and  inevitable. 
The  mere  fact  of  attaching  verbal  signs  to  mental  states  has 
the   effect  of  focussing   attention   upon   those   states ;  and 
when  attention  is  thus  focussed  habitually,  there  is  supphed 
the  only  further  condition  which   is   required   to  enable  a 
mind,  through  its  memory  of  previous  states,  to  compare 
its  past  with  its  present ;  and  so  to  reach  that  apprehension 
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of  continuity  among  its  own  states  wherein  the  full  intro- 
spective consciousness  of  self  consists. 

In  confirmation  of  this  my  general  argument,  I  must 
now  conclude  by  observing  that,  although  the  advance  to 
true  self-consciousness  from  lower  grades  of  mental  develop- 
ment is  no  doubt  a  very  great  and  important  matter,  still  it 
is  not  so  great  and  important  in  comparison  with  what  this 
development  is  afterwards  destined  to  become,  as  to  make 
us  feel  that  it  constitutes  any  distinction  sui  generis — or 
even,  perhaps,  the  principal  distinction — betw'een  the  man 
and  the  brute.  For  even  when  self-consciousness  does 
arise,  and  has  become  fairly  w^ell  developed,  the  powers  of 
the  human  mind  are  still  in  an  almost  infantile  condition. 
In  other  w'ords,  the  first  genesis  of  true  self-consciousness 
marks  a  comparativel}^  low  level  in  the  evolution  of  the 
human  mind — as  we  might  expect  that  it  should,  if  its 
genesis  depends  upon,  and  therefore  lies  so  near  to,  those 
precedent  conditions  in  merely  animal  psychology  to  which 
I  have  assigned  it.  But,  if  so,  does  it  not  follow^  that,  great 
as  the  importance  of  self-consciousness  afterwards  proves 
to  be  in  the  development  of  distinctively  human  ideation, 
in  itself,  or  in  its  first  beginning,  it  does  not  betoken  any 
very  perceptible  advance  upon  those  powers  of  pre-con- 
ceptual  ideation  which  it  immediately  follows  ?  There  is 
thus  shown  to  be  even  less  reason  for  regarding  the  first 
advent  of  conceptual  self-consciousness  as  marking  a 
psychological  difference  of  kind,  than  there  would  be  so  to 
regard  the  advent  of  those  higher  powers  of  conceptual 
ideation,  which  subsequently — though  as  gradually — super- 
vene between  early  childhood  and  youth.  Yet  no  one  has 
hitlicvto  ventured  to  suggest  that  the  intelligence  of  a  child 
and  tlie  intelligence  of  a  youth  display  a  difference  of  kind. 

I  have  condensed  as  much  of  my  main  argument  as  I 
have  found  to  be  possible  within  the  limits  of  a  paper. 
But,  of  course,  it  is  needless  to  say  that  I  am  very  far  from 
having  given  the  whole.  In  particular,  I  have  omitted  all 
reference  to  the  latter  portion  of  my  treatise,  which  is  con- 
cerned with  the  only  direct  e\ddence  that  we  have  of  the 
earlier  stages  of  mental  evolution  in  the  race.    Nevertheless, 
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although  isolated  and  imperfect,  this  source  of  e%ddence  is 
one  of  immense  importance — standing,  in  fact,  to  the  science 
of  comparative  psychology  in  very  much  the  same  relation 
as  palaeontology  stands  to  the  science  of  comparative 
anatomy ;  since  it  serves,  by  a  kind  of  fossil  record,  to  mark 
a  prehistoric  development  of  ideation,  which  is  curiously 
analogous  to  the  geological  record  of  a  prehistoric  de- 
velopment of  organisation.  Moreover,  the  evidence  thus 
furnished  is  of  special  value  on  account  of  its  wholly 
independent  character ;  it  is  throughout  perfectly  distinct 
from  the  psychological  analysis  on  which  we  have  hitherto 
been  engaged.  Doubtless  you  will  already  have  perceived 
to  what  it  is  that  I  allude  :  it  is  to  the  independent,  and  I 
venture  to  add,  the  overpowering,  witness  of  Philology.  The 
gradual  evolution  of  articulate  language  has  preserved  for 
us  a  kind  of  palaeontological  record  of  the  gradual  evolution 
of  conceptual  thought,  with  the  result  of  showing  that  in 
the  life-history  of  the  human  species,  as  in  the  life-history 
of  the  individual  child,  this  conceptual  thought  derived  its 
origin  from  these  pre -conceptual  levels  of  ideation  which 
have  already  been  occupying  our  attention.  Although  it  is 
impossible  for  me  now  to  give  even  an  outline  sketch  of 
this  argument  from  philology,  I  may  conclude  by  quoting 
the  last  paragraph  of  my  summary,  in  order  to  give  you 
a  general  idea  of  the  immense  assistance  which  is  thus 
rendered  to  the  theory  of  evolution  in  the  domain  of  human 
psychology. 

"Here,  then,  I  bring  to  a  close  this  brief  and  imperfect 
rendering  of  the  '  Witness  of  Philology.'  But  brief  and 
im.perfect  as  the  rendering  is,  I  am  honestly  unable  to  see 
how  it  is  conceivable  that  the  witness  itself  could  have  been 
more  uniform  as  to  its  testimony,  or  more  multifarious  as  to 
its  facts — more  consistent,  more  complete,  or  more  altogether 
overwhelming  than  we  have  found  it  to  be.  In  almost  every 
single  respect  it  has  corroborated  the  results  of  our  psycho- 
logical analysis.  It  has  come  forward  like  a  living  thing, 
which,  in  the  very  voice  of  Language  itself,  directly  and 
circumstantially  narrates  to  us  the  actual  history  of  a  process 
the  consistent  steps  of  which  we  had  previously  inferred.  It 
VOL.    XII.  20 
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has  told  us  of  a  time  when  as  yet  mankind  were  altogether 
speechless,  and  able  to  communicate  with  one  another  only 
by  means  of  gesticulation  and  grimace.  It  has  to  us  described 
the  first  articulate  sounds  in  the  form  of  sentence-words, 
without  significance  apart  from  the  pointings  by  which  they 
were  accompanied.  It  has  revealed  the  gradual  differ- 
entiation of  such  a  protoplasmic  form  of  language  into 
'  parts  of  speech ; '  and  declared  that  these  grammatical 
structures  were  originally  the  offspring  of  gesture-signs. 
More  particularly,  it  has  shown  that  in  the  earliest  phases 
of  articulate  utterance,  pronominal  elements,  and  even 
predicative  words,  were  used  in  the  impersonal  manner 
which  belongs  to  a  hitherto  undeveloped  form  of  self- 
consciousness — primitive  man,  like  a  young  child,  having 
therefore  spoken  of  his  own  personality  in  objective  ter- 
minology. It  has  taught  us  to  find  in  the  body  of  every 
conceptual  term  a  pre-conceptual  core ;  so  that,  as  the 
learned  and  thoughtful  Garnett  says,  '  nihil  in  oratione 
quod  non  jtHus  in  sensn'  may  now  be  regarded  as  an 
incontrovertible  axiom.  It  has  minutely  described  the 
whole  of  that  wonderful  aftergrowth  of  articulate  utterance, 
through  many  lines  of  divergent  evolution,  in  virtue  of  which 
all  nations  of  the  earth  are  now  in  possession,  in  one  degree 
or  another,  of  the  god-like  attributes  of  reason  and  of  speech. 
Truly,  as  Archdeacon  Farrar  says, '  to  the  flippant  and  the 
ignorant,  how  ridiculous  is  the  apparent  inadequacy  of  the 
origin  to  produce  such  a  result.'  But  here,  as  elsewhere,  it 
is  the  method  of  evolution  to  bring  to  nought  the  things 
that  are  mighty  by  the  things  that  are.  of  no  reputation  ;  and 
when  we  feel  disposed  to  boast  ourselves  in  that  we  alone 
may  claim  the  Logos,  should  we  not  do  well  to  pause  and 
remember  in  what  it  was  that  this  our  high  prerogative 
arose?  "  So  hat  audi  keine  Sprache  ein  abstractum,  zu  dem 
sie  nicht  durch  Ton  und  Gefuhl  gelangt  wiire."  To  my  mind 
it  is  simply  inconceivable  that  any  stronger  proof  of  mental 
evolution  could  be  furnished,  than  is  furnished  in  this  one 
great  fact,  by  the  whole  warp  and  woof  of  tlie  thousand 
dialects  of  every  pattern  which  are  now  spread  over  the 
surface  of  the  globe.     We  cannot  speak  to  each   other  in 
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-any  tongue  without  declaring  the  pre-conceptual  derivation 
of  our  speech ;  we  cannot  so  much  as  discuss  the  '  origin 
of  human  faculty  '  itself,  without  announcing,  in  the  very 
medium  of  our  discussion,  what  that  origin  has  been.  It  is 
to  Language  that  my  opponents  have  appealed  ;  by  Language 
they  are  hopelessly  condemned." 


A 

CONTEIBUTION  TO  THE  PATHOLOGY  OF  NIGHT : 

NOCTUKNAL  PAEALYSIS. 

BY  CH.  FERE. 
Medccin  iJe  Bicctre. 

The  influence  of  night  upon  animals  and  on  man  in 
liealth  and  in  sickness  has  attracted  the  attention  of  many 
investigators.  It  has  been  attributed  to  various  factors 
— sleep,  cold,  hygrometric  condition  of  the  atmosphere, 
darkness,  inactivity — -each  of  which,  without  doubt,  plaj's  a 
certain  7'ole,  but  this  role  is  still  badly  defined. 

In  discussing  this  question  there  are  certain  phj^siological 
conditions  of  sleep  which  deserve  consideration.  Boussin- 
gault  shewed  that  a  turtle  dove  burned  255  milligrams  of 
carbon  per  hour  when  awake,  but  that  when  asleep  the 
consumption  fell  to  1G2  milligrams.  Scharling  says  that 
the  amounts  of  carbon  consumed  by  a  man  asleep  and  awake 
vary  as  to  1  to  1'237.  During  the  night  also  the  respiratory 
movements  arc  less  energetic  and  slower  (Becquerel)  and  the 
rate  of  pulsation  diminishes.'  One  is  compelled  to  admit, 
however,  that  the  physiological  conditions  of  sleep  are  very 
complex  and  difticult  to  isolate  experimentally. 

Darkness  of  itself  exercises  a  marked  influence  on  the 
vital  functions.  Moleschott  has  shown  that  the  quantity  of 
carbon  dioxide  exhaled  in  the  dark  is  to  the  quantity  ex- 
haled in  the  light  as  three  to  five,  and  that  the  proportion 
varies  with  the  intensity  of  the  light.  Bidder  and  Schmidt 
have  shown  that  among  animals  in  a  state  of  inanition  the  loss 
of  weight  due  to  the  exhalation  of  carbon  dioxide  and  to  tran- 
spn-ation  tends  to  become  equal  for  day  and  night  when  the 
animals  arc  made  blind.     The  influence  of  white  or  coloured 
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light  on  animal  nutrition  and  development  has  been  demon- 
strated during  the  past  few  years  by  the  works  of  Moleschott 
and  Fubini,^  Uskoff,^  Grysi  and  Luchsinger,"^  Schenk,' 
Pouchet,*^  Flatten/  &c.  In  addition  Edwards  had  already 
shown  the  influence  of  light  on  the  development  of  batrachian 
larvas.  The  relation  established  by  Darwin  between  the 
colour  of  flowers  and  the  fertilisation  of  plants  by  certain 
insects  shows  in  another  way  the  influence  of  coloured  rays 
upon  animals.  Nor  has  this  influence  been  observed  by  natur- 
alists only,  for  "  a  Mr.  de  B.  declared  that  his  manner  of  con- 
versation with  Madame  De had  changed  since  she  had 

altered  the  colour  of  the  furniture  in  the  room  from  blue  to 
crimson"  (Chamfort).  Moreover  an  attempt  has  been  made 
to  utilise  the  action  of  the  various  colours  in  the  treatment 
of  mental  diseases.  I  have  shown  that  in  certain  subjects 
this  excitatory  action  may  make  itself  apparent  by  modifi- 
cations of  the  muscular  force,  of  the  circulation,  or  of  sensi- 
bility, the  excitatory  value  diminishing,  as  a  rule,  from  red 
to  violet.^  The  action  of  luminous  excitation  on  muscular 
energy  has  been  confirmed  by  the  experiments  of  M.  Char- 
pentier  on  the  muscles  of  the  eye.^  The  result  of  the 
absence  of  luminous  excitation  on  the  energy  of  muscular 
efforts  had  not  previously  escaped  observation  altogether, 
as  Reydelet^*'  mentions  that  night  marches  are  the  more 
fatiguing,  and  recalls  an  observation  of  von  Humboldt 
concerning  a  Countess  of  Madrid,  who  lost  her  voice  at 
sunset  and  recovered  it  at  dawn.  The  effects  of  sensory 
excitation,  and  more  especially  of  visual  excitation,  which  I 
had  recorded,^^  have  been  also  confirmed  by  the  experiments 
of  M.  Urbantchich.^^  The  influence  of  luminous  excitation 
on  the  sensibility  of  the  other  sense  organs  is  moreover 
illustrated  by  a  fact  of  common  experience.  Many  smokers 
have  remarked  that  in  the  dark  they  cannot  tell  so  well, 
either  by  taste  or  smell,  if  their  cigar  be  lighted  or  not. 

The  diminution  of  sensibility  under  the  influence  of 
darkness  had  not  completely  escaped  observation.  Taillefer  ^^ 
noticed  that  during  the  night  impressions  are  received  more 
slowly  and  are  more  fleeting.  It  is  easy  to  verify  experi- 
mentally the  retardation  of  the  reaction  when  the  eyes  are 
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closed.  Occasionally  I  have  found  an  increase  of  time 
amounting  to  seven  or  eight-hundredths  of  a  second  in 
people  perfectly  healthy.  I  have  observed  that  with  some 
hysterical  people  the  effect  of  darkness  exhibits  itself  by  a 
diminution  in  the  volume  of  the  upper  limbs — easy  to  see 
with  a  pletismograph — by  an  increase  of  electric  resistance, 
l)y  hemato-spectroscopic  modifications,^*  by  diminution  of 
the  amplitude  of  respiratory  movement,^^  &c. 

Many  of  the  lower  animals  unpro'vdded  with  eyes  still 
manifest  an  evident  sensibility  to  light.  The  observations 
of  Tremblay  on  hydra,  of  Pouchet  on  fly  larvas,  and  of 
Plateau  on  blind  myriapods,  leave  no  doubt  on  this  head. 
This  dermatoptic  function  evidently  exists  to  a  certain  degree 
in  man,  and  with  certain  subjects  it  would  probably  be 
sufficient  to  try  opportunely,  in  order  to  render  it  apparent. 
I  have  seen  in  many  hysterical  persons  the  modifications  of 
the  volume  of  the  hand  and  of  the  muscular  force  that  one 
provokes  by  occlusion  of  the  eyes  notably  diminished  when 
a  large  expanse  of  skin  was  exposed  to  the  light. 

The  low^ering  of  external  temperature  which  occurs  during 
the  last  hours  of  the  night  has  also  a  great  influence  on  ^ital, 
and  more  particularly  nervous,  phenomena.  Helmholtz 
having  determined  the  rapidity  of  the  nervous  current  in  the 
nerves  of  a  frog  at  twenty-six  metres  per  second,  found  that 
this  rapidity  may  be  reduced  to  fifteen  metres  when  the 
temperature  is  lowered  to  O^C.  The  lowering  of  temperature 
affects  not  only  the  physiological  activity  but  also  the  rmtri- 
tion  of  the  nerves  after  they  have  been  cut.  Among  frogs, 
too,  segmentation,  which  requires  only  fifteen  to  twenty 
days  in  summer,  does  not  appear  till  the  third  month  in 
winter ;  Vulpian  and  Philipeaux  found  that  the  excitability 
persisted  for  six  months  in  winter.  Heat,  on  the  contrary, 
favours  in  general  the  fulfilment  of  nervous  functions,  and 
also  of  the  psychical  ones.^'' 

Modifications  of  the  hygrometric  conditions  of  the  atmo- 
sphere during  the  night  add  their  own  effects  to  those 
produced  by  temperature.  Barral  has  studied  to  what 
extent  the  humidity  of  the  air  causes  diminution  of  the 
quantity  of  water  exhaled. 


NOCTUENAL  PAEALYSIS.  311 

The  electric  condition  is  connected  with  the  hygrometric 
state  of  the  atmosphere.  During  the  night  atmospheric 
electricity  finds  in  the  humidity  of  the  air  a  good  conductor 
to  or  from  the  earth,  as  the  case  may  be. 

All  these  conditions  favour  a  falling  off  of  nutrition 
during  the  night  both  among  animals  and  plants.  What- 
ever may  be  the  relative  importance  of  these  different  factors, 
their  collective  influence  asserts  itself  by  diminution  of  the 
intensity  of  nutrition  during  the  night — a  diminution  which 
entails  a  lowering  of  temperature  in  the  organism.  Von 
Boerensprung,  Gierse,  Ladame,  Ogle,  Jiirgensen,  &c.,  have 
shown  that  the  lowest  temperature  occurs  from  four  to  seven 
o'clock  in  the  morning".  AVomen,  whose  normal  combus- 
tion appears  less  intense  (Hirn),  are  more  sensitive  to  these 
cosmic  influences,  particularly  to  the  lowering  of  temperature 
(Gavarret).  This  influence  of  the  night,  and  of  the  absence 
of  excitation,  is  e^^denced  by  the  physiological  conditions  of 
hibernating  animals.  Marshall  HalP"  had  already  noticed 
these  conditions,  and  described  the  effects  of  the  gentlest 
excitation  of  the  so  kindred  animals.  The  falling  away  of  the 
nutrition  among  them  is  so  great  that  Schiff  has  observed  that 
in  a  marmot  the  atrophy  of  the  inferior  end  of  the  crural  nerve 
cut  five  weeks  before  was  not  more  advanced  than  the  nerve 
of  a  dog  after  five  days.  In  some  individuals  affected  by  a 
great  depression  of  the  nervous  system  one  may  observe 
sometimes  during  the  night  such  functional  modifications 
that  one  can  truly  say  they  are  subject  to  a  veritable  nightly 
hibernation.  One  has  attributed  to  the  night  a  special  in- 
fluence upon  certain  physiological  acts,  such  as  childbirth, 
which  appears  in  fact  more  frequent  during  the  night,  and 
also  natural  death.  This  influence  remains  unexplained,  but 
I  may  add,  as  far  as  natural  death  is  concerned,  that  the 
tolerably  numerous  data  which  I  have  been  able  to  bring 
together  give  no  evidence  of  the  influence  of  the  night  in 
this  respect. ^*^ 

Although  the  night  has  an  evident  influence  on  a  con- 
siderable number  of  physiological  phenomena,  it  has  a  still 
greater  one  on  the  phenomena  of  disease.  Sometimes  this 
influence    appears    determinative,  at    other   times   only  ex- 
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aggerative.  A  large  number  of  painful  diseases  present  noc- 
turnal exacerbations.  The  usual  hours  for  osteocope  pains 
are  well  known.  Neuralgia,  and  articular  pains  frequently 
intensify  during  the  night.  Gouty  attacks  in  particular 
often  occur  towards  two  o'clock  in  the  morning,  when 
the  atmospheric  temperatm'e  is  approaching  its  minimum. 
Wilks  ^^  says  that  it  is  at  this  same  hour  in  which  nutrition 
becomes  very  low  that  certain  ailments  of  the-  stomach, 
hemoptysis,  more  especially  show  themselves,  and  that 
among  epidemics  the  cholera  commences  its  attack.  In 
fact,  it  was  ascertained  at  Munich  that  out  of  a  hundred 
cases  seventy  had  begun  in  the  night  time.  The  sweats  of 
phthisical  patients,  which  are  more  of  the  nature  of  para- 
lytic exudations  than  of  active  secretions,  occur  by  preference 
during  the  night  towards  early  morning.  A  considerable 
number  of  cases  of  dyspnoea  become  worse  during  the  night. 
In  spasmodic  asthma  the  attacks  generally  appear  during 
the  night,  and  relief  can  occasionally  be  obtained  by  the 
action  of  a  bright  light.  Laennec  has  recorded  a  case  of  this 
kind  in  which  the  attacks  were  rendered  less  severe  when 
the  lamp  was  ht.  Epileptic  fits  often  increase  in  frequency 
towards  the  morning,-'^  but  this  increase  may  be  variously 
interpreted. 

The  influence  of  the  niglit  was  well  known  to  the 
ancients.  Homer  calls  it  the  ruler  of  men  and  gods. 
Hesiod  describes  it  as  bringing  forth  all  the  mischief-making 
spirits  of  darkness,  and  makes  it  the  goddess  of  misfortune ; 
but  what  had  struck  them  most  of  all  was  the  influence  it 
exercised  over  the  mental  state.  It  was  the  gi'eat  nurse  of 
sorrows — nutrix  maxima  ciirarum.     (Ovid.) 

Night  plays  a  considerable  role  in  the  appearance  and 
development  of  delirium,-^  and  this  influence  in  not  due  to 
sleep  and  dreams^-  alone.  M.  Baillarger  remarked  long 
ago  -'  that  with  some  insane  people  lowering  of  the  eyelids 
was  sufficient  to  provoke  optical  hallucinations.  Allison  '^ 
has  recorded  certain  nocturnal  mental  troubles  occurring 
exclusively  among  overworked  men  of  business. 

Nocturnal  terrors,  according  to  the  note  of  M.  Debacker,^'' 
occur  occasionally  in  over-worked  individuals,  among  whom 
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they  form  a  sort  of  delirium.  In  studying  nocturnal  terrors 
it  is  advantageous  to  distinguish  two  orders  of  facts.  These 
terrors  are  most  frequently  the  effect  of  terrifying  hallucina- 
tions, which  arise  during  sleep,  and  persist  for  some  time  on 
awaking,  sometimes,  indeed,  till  they  are  dispelled  by  the 
appearance  of  the  light.  In  certain  cases,  however,  noc- 
turnal terror  occurs  without  reference  to  any  fixed  mental 
representation ;  it  then  consists  of  a  feeling  of  pain  akin  to 
that  of  agarophobia,  sometimes,  indeed,  so  intense  that  one 
might  compare  it  with  angina  pectoris,  and  is  caused  solely 
by  the  deprivation  of  light,  occasionally  even  in  the  open  day 
in  darkness  artificially  obtained.  It  is  said  that  Hobbes  was 
incapable  of  supporting  the  absence  of  light.  I  have  already 
mentioned  the  case  of  an  individual  who,  surprised  by  dark- 
ness in  going  through  a  tunnel  in  an  unlighted  carriage,  ex- 
perienced a  sensation  of  choking  and  of  oppression  on  the 
chest,  along  with  a  pain  so  severe  that  had  he  not  been 
caught  he  would  have  fallen  by  the  door.  Another  person 
in  the  same  circumstances  fell  in  a  veritable  collapse,  with 
mcontinence  of  urine  and  faeces.  Among  many  neuropathic 
people  the  effect  of  darkness  manifests  itself  only  by  melan- 
cholic and  hypochondriacal  tendencies  which  show  them- 
selves at  nightfall.  Besides,  it  is  well  known  that  many 
invalids  experience  an  increase  of  their  troubles  and  fancies 
at  this  part  of  the  day,  and  like  to  ask  for  more  attention  : 
"the  night  leaves  all  its  powers  to  grief  and  only  weakens 
reason."     (de  Btael.) 

Vesanic  suicides  often  occur  in  the  morning,  and  the  in- 
fiuence  of  nocturnal  depression  on  thoughts  of  destruction 
is  clearly  shown  by  the  fact  that  they  frequently  disappear 
after  the  patient  has  partaken  of  any  stimulant  whateverj 
or  even  of  some  light  food.  This  circumstance  may  be  cited 
in  passing  as  a  support  for  the  hypothesis  of  the  organic 
origin  of  pessimism  which  I  have  elsewhere  sustained. 

The  most  characteristic  troubles,  however,  relate  to  the 
sensory  and  motor  functions.  The  influence  of  the  night 
can  manifest  itself  by  indispositions  which  may  moreover 
be  connected  with  another  cause.  The  powerlessness  of 
di;unkards,  for  example,  is  obviously  increased  by  the  night. 
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In  the  morning  they  experience  a  general  lassitude,  or  are 
in  a  paretic  state  which  frequently  affects  the  lower  limbs, 
sometimes  also  the  member  which  plays  the  greatest  role  in 
the  exercise  of  their  profession.  Under  the  influence  of  a 
painful  emotion  the  paralysis  may  become  complete.^''  The 
morning  impotence  of  drunkards  shows  itself  particularly 
in  the  exaggeration  of  the  trembling  movement,  which 
diminishes  in  consequence  of  new  excitations. 

The  various  impotences  which  can  be  properly  connected 
with  the  influence  of  the  night  present  a  combination  of  ail- 
ments both  motor  and  sensory.  The  first  which  may  have 
attracted  attention  is  the  incontinence  of  urine.  Of  this 
series  J.  L.  Petit  recognises  three  groups  according  to 
their  cause,  \\z.,  the  incontinence  of  children  too  lazy  to 
get  out  of  bed,  the  incontinence  of  those  who  sleep  so  soundl}' 
that  they  are  not  awakened  by  the  sensations  of  distension, 
and  the  incontinence  of  those  who  believe  they  are  relieving 
themselves  somewhere.  It  is  but  just,  however,  to  recognise 
with  Trousseau  that  the  first  cause  of  incontinence  is  a  neuro- 
pathic predisposition,^^  but  the  classification  of  J.  L.  Petit 
does  not  the  less  merit  consideration  in  so  far  as  it  takes 
account  both  of  motor  and  sensory  ailments,  the  existence 
of  which  is  incontestable.  The  indecision  and  dislike  of 
movement  which  causes  children  to  lie  in  bed  until  tlie 
contractibility  of  the  bladder  overcomes  the  resistance  of 
the  sphincter  muscle,  scarcely  differs  from  the  indecision 
and  failure  of  the  will  that  one  observes  among  many 
neuropatliics  under  the  influence  of  the  night.  Besides, 
it  is  probable  that  the  sphincter  muscle,  which  is  so  sensible 
to  peripheral  excitation  and  to  emotions  of  every  kind,  loses 
some  of  its  tonicity  when  luminous  excitation  is  wanting, 
and  that  all  things  being  equal  it  does  not  resist  so  well 
simply  because  of  the  darkness.  This  explanation  is  by  no 
means  theoretical,  as  the  experiments  of  Mosso  and  Pellacani 
have  shewn  that  the  bladder  is  sensitive  to  all  kinds  of 
excitation;  and,  on  the  other  hand,  I  have  been  able  to  show 
that  in  man  the  energy  of  the  sphincter  of  the  anus,  which 
is  functionall}'  analogous  to  the  sphincter  of  the  bladder, 
wndergoes   notable    modifications    under   the    influence    of 
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sensory,  and  more  especially  luminous,  excitation.^'-  At  the 
same  time  Mosso  and  Pellacani  admit  that  in  darkness  the 
sensation  of  distension  is  weakened. 

Another  nocturnal  syndrome,  in  which  sensory  troubles 
combine  with  motor  ones,  is  well  known  under  the  name 
of    hemeralopia    or    nocturnal    blindness.      Although    this 
blindness    does    not,    like    nocturnal    incontinence,    occur 
exclusively   among   neuropathies    afflicted   with    congenital 
nervous    exhaustibility,^^    it    nevertheless    prevails    among 
subjects    who     have     undergone    great     exhaustion     from 
different    causes :    (1)    or    general,    as    the   consequence   of 
acute    disease    (Gubler),    in    puerperality    (Demeulater),  in 
malaria,  as  the  result  of  bad  hj'gienic  conditions  in  prisons, 
on  board  ship,  in  the  army,  in  houses  of  education,  where 
epidemics   usually  spare   the  •  better   nourished   and   better 
lodged,    (2)     or    local,    in    consequence    of  fatigue    of    the 
eyes   in   equatorial  seas,  or  in  snow   fields.       Sanson  and 
Sichel  hold  that  hemeralopia  induced  by  these  causes  is  an 
insensibility  consequent  upon  too  strong  stimulation,  and 
comparable  with   the    deafness  of   men  who  work  in   the 
midst  of  intense  noise.     One  might,   however,  with  more 
justice    compare    it    to    the    transitory   anaesthesia   which 
succeeds   to   the    sensory   paroxysms   of    epileps)%    and   on 
which  A.    Hughes  Bennett  has  recently  insisted.^"     These 
forms  of  anaesthesia  by  exhaustion  are  not  rare  in  hysteria, 
and   I  have  already  shown   that  they  may   be   sometimes 
induced   experimentally    by  making  the   patient  wear  red 
spectacles  for  a  few  minutes  only.     One  may  with  perfect 
right  connect  these  phenomena  with  motor  paralysis  from 
exhaustion,  of  which  I  have  already  had  occasion  to  cite 
some  examples, ^"^  and  of  which  Mr.  Suckling  has  recently 
discovered  a  case.^^    Hemeralopia  is  not  only  constituted  by  a 
periodic  anaesthesia,  but  in  a  number  of  cases  it  is  accom- 
panied by  sensorial  disorders,  such  as  mydriasis,  paresis  of 
the  pupil,  difficulties  of  accommodation,  diplopia  and  even 
strabismus.     In  fits  of  nocturnal  bhndness,  in  fact,  there 
occurs  a  series  of   phenomena  quite  the  inverse  of   those 
which  appear  under  the  influence  of  a  moderate  increase  of 
luminous  excitation,  which  determines  an  abnormal  activity 
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of  the  special  sensibility,  and  at  the  same  time  of  the 
muscular  appendages  of  the  eye.  One  may  therefore  say 
that  if  hemeralopia  be  a  syndrome  due  to  general  or  local 
exhaustion,  its  attacks  are  produced  under  the  influence  of 
an  insufficiency  of  the  physiological  excitant. 

Paresis  for  want  of  physiological  excitation  occurs  fre- 
quently among  hysterical  people  under  the  form  of  a  general 
depression  of  all  the  functions.  On  awaking,  the  patient 
remains  in  a  condition  of  general  torpor,  incapable  of 
movement,  accompanied  by  general  insensibility,  and  oc- 
casionally by  a  remarkable  coldness  of  the  skin.  In 
many  such  cases  I  have  ascertained  that  the  contraction 
of  the  field  of  \asion,  the  diminution  in  the  acuteness  of 
sight,  and  the  chromatic  sensibility  were  much  more 
pronounced  a  short  time  after  the  patient  got  up  than 
they  were  a  few  hours  later.  The  result  on  nervous 
exhaustibility  of  the  absence  of  excitation  and  of  the 
modifications  in  nutrition  which  occur  during  the  night, 
seem  to  me  to  be  of  interest  in  the  interpretation  of  other 
phenomena  which  are  much  more  frequent  than  one  might 
expect. 

Mr.  Weir  MitchelP^  has  recorded  under  the  name 
night  palsy  or  nocturnal  hemiplegia  cases  of  paralysis, 
showing  itself  usually  on  awaking,  sometimes  accompanied 
by  a  painful  numbness  and  extending  sometimes  to  the  two 
hands,  sometimes  over  the  whole  side  of  tlie  body.  This 
occurrence  is  most  frequent  among  women  at  the  period  of 
the  menopause,  but  occurs  also  among  men. 

Mr.  Ormerod  has  described  analogous  cases,  accompanied 
by  swelling  of  the  hands,  in  which  he  was  particularly 
struck  by  the  numbness,  and  tlie  pricking  occasionally 
severe  enough  to  awake  the  patient.  Tliis  lunnbness  and 
paresis  usually  came  on  during  the  niglit,  but  might  be 
induced  during  the  day  by  certain  exertions  on  the  part  of 
the  patient,  such  as  washing,  rubbing  or  working  with  the 
needle.  This  last  circumstance  appears  to  me  to  be  worthy 
of  special  note,  for  it  seems  to  show  in  cases  of  "  exhausti- 
bility," where  there  is  a  question  of  prolonged  exercise, 
tljat   fatigue   jnay   liave   the   same   value   as    the   want   of 
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excitation,  and  the  lessening  of  nutrition  which  occur 
during"  the  night.  In  the  cases  of  Mr.  Ormerod'*'^  which 
refer  for  the  most  part  to  women  at  the  period  of  the 
menopause,  the  paretic  immbness  usually  disappeared  by 
simple  friction. 

Mr.  Sinkler^^  has  also  observed  this  numbness,  especially 
in  women  at  the  menopause.  He  considers  that  a  certain 
role  is  played  by  overwork,  and  thinks  that  the  troubles  are 
due  to  hj^Dergemia  of  the  nerve  trunks  or  of  the  spine, 
favoured  by  nocturnal  decubitus.  These  patients  were  cured 
by  galvanisation  of  the  spine,  massage,  and  ergot  of  rye. 
Mr.  Saundby^'^  has  published  similar  cases  with  painful 
numl^ness,  which  he  compares  to  that  which  follows 
compression  of  a  nerve,  accompanied  by  a  blue  coloration 
and  coldness  of  the  hands.  He  considers  them  to  be  a 
form  of  neurasthenia.  The  most  serious  cases  he  has  met 
with  were  in  men  suffering  from  gastric  troubles,  who  were 
cured  by  rhubarb  and  calomel.  Keplying  to  the  note  of  Mr. 
Saundby,  Mr.  Notley"'''  says  he  has  seen  the  same  disorders 
among  women,  and  has  treated  them  successfully  with  iron. 
He  attributes  them  to  anaemia.  Mr.  Moir,^^  on  the  other 
hand,  has  encountered  them  only  in  women  at  the  meno- 
pause, usually  dyspeptic,  who  were  cured  by  bromide  of 
potassium.  Mr.  Steavenson^^  has  also  observed  them  in 
women  at  the  critical  age,  and  is  inclined,  like  Weir  Mitchell, 
to  admit  that  hysteria  plays  a  part.  Lastly,  Mr.  A.  H. 
Sniith'*^  has  recently  described  similar  cases,  and  suggests 
that  the  nocturnal  lowering  of  the  circulation  plays  a  certaii  i 
role  in  their  production. 

The  works  I  have  just  cited  show  that  a  paresis  with 
numbness  of  the  extremities  exists,  which  arises  under  the 
influence  of  the  night,  disappears  temporarily  under  slight 
excitation  and  definitely  under  a  tonic,  and  at  the  same  time 
quieting  treatment.  This  paresis,  which  generally  appears 
in  exhausted  subjects,  may  also  occur  without  the  influence 
of  the  night  as  a  consequence  of  constrained  exercise.  In 
such  case  we  have  to  deal  with  a  special  series  of  complex 
symptoms,  which  differs  from  the  increase  of  pains  one  ob- 
serves during  the  night  in  certain  neuralgic  patients,'*'    in 
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certain  forms  of  paroesthesia/^  and  in  erj'tlu-oiuelalgy/^ 
These  paretic  states  appear  to  be  only  exaggerations  of 
the  phenomena  which  occur  in  a  normal  condition  under 
the  influence  of  the  night. 

The  more  transitory  and  less  accented  troubles  that  one 
observes  every  day,  so  to  speak,  in  a  great  number  of 
neurasthenics,  and  particularly  in  hysterical  people,  form  a 
sort  of  transition  between  normal  phenomena  of  life  and 
those  paretic  states.  As  Weir  Mitchell  has  fully  recognised, 
hysteria  seems  to  play  an  important  role  in  the  etiology  of 
these  diseases. 

The  two  following  cases  may  be  useful  as  illustrations  : — 

Case  I. — Mrs.  V.  came  to  consult  me  for  the  first  time  at  the 
Saltpetriere  on  the  12th  January,  1885.  She  was  accompanied 
by  her  mother,  who  was  over  sixty  years  of  age,  but  still  very 
agile,  and  looked  much  younger  than  she  really  was.  The 
mother  had  a  painful  ovarian  spot  with  slight  anaesthesia  on  the 
left  side.  Although  the  menses  had  ceased  nine  years  previously, 
she  had  been  subject  to  migraine,  with  attacks  of  melancholia 
and  occasionally  convulsive  fits.  The  father,  who  had  been  a 
drunkard  and  profligate,  had  quitted  the  house  twenty-five  years 
before,  and  no  one  knew  what  had  become  of  him.  A  brother  of 
the  father  had  died  in  prison  when  undergoing  confinement  for 
swindling.  Mrs.  V.  had  had  two  sisters  born  after  her.  The  one 
had  died  of  convulsions  connected  with  teething  at  the  age  of 
eighteen  months  ;  the  other  died  of  convulsions  when  only  six 
months  old. 

Mrs.  V.  had  been  a  precocious  child  both  physically  and 
mentally.  She  had  walked  and  spoken  at  a  very  early  age,  and 
had  learned  very  rapidly  at  school.  She  has  never  had  convul- 
sions nor  tic,  but  from  the  age  of  six  has  suffered  from  frequent 
migraine,  followed  by  vomiting,  and  during  her  whole  life  her 
sleep  has  been  troubled  by  nocturnal  terrors  and  nightmare. 
Menses  began  when  she  was  twelve.  At  the  age  of  seventeen 
she  had  an  attack  of  chorea  in  consequence  of  worry.  This 
lasted  three  months,  and  chiefly  aflected  the  left  side.  At  nine- 
teen she  was  married,  and  had  her  first  child,  a  boy,  when  twenty- 
three.  This  child  died  of  convulsions  on  the  eighth  day.  In  the 
following  year  she  was  delivered  of  a  child  still-boi-n.  During  her 
third  pregnancy  she  had  anorexia  and  vomiting,  which  ceased 
spontaneously  in  the  fourth  month.  The  child,  a  girl,  was  born 
at  the  proper  time,  and  though  she  has  suflered  occasionally  from 
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convulsions   has   been    otherwise    very   healthy.       She   is   now 
seventeen. 

Since  her  chorea  Mrs.  V.  has  always  enjoyed  good  health, 
and  has  had  no  distinctive  nervous  outburst  until  about  three 
years  ago.  At  that  time  her  husband  died,  and  she  suffered  severe 
monetary  losses.  This  induced  insomnia,  followed  by  loss  of 
appetite  and  emaciation.  The  state  of  her  affairs  being  improved 
by  dint  of  hard  work  her  health  became  pretty  good.  About  two 
months  ago  she  had  a  very  abundant  metrorrhage,  the  organic 
cause  for  which  could  not  be  ascertained.  It  has  not  occurred 
again  but  she  has  remained  pale,  and  the  menstrual  flow  has  been 
slight  but  painful.  A  few  days  after  this  mishap  she  began  to 
feel  constrictive  pains  in  the  head  extending  over  the  whole  of  the 
cranium,  but  predominating  in  the  postero-inferior  region,  which 
appeared  moreover  to  be  the  seat  of  a  constant  pressure.  From 
time  to  time  she  heard  a  cracking  noise  in  the  back  part  of  the 
neck,  which  resounded  in  the  occipital  region  of  the  skull.  At 
nightfall  she  was  seized  by  painful  fancies,  of  ruin  for  her  mother 
and  her  daughter,  of  illness  for  all  her  friends  ;  at  the  same  time 
she  was  a  prey  to  unusual  pusillanimity  and  indecision.  Her 
sleep  was  disturbed  by.  dreadful  nightmares.  She  was  widely 
awake  towards  six  in  the  morning,  but  was  incapable  of  making 
any  movement.  She  sufi'ered  from  distension  of  the  bladder,  but 
could  not  even  think  of  getting  up.  Her  limbs  seemed  numb  to 
lier  and  as  if  wrapped  in  cotton.  She  appeared  to  know  the 
position  of  her  extremities  only,  and  it  seemed  to  her  as  if  the 
greater  part  of  each  limb  was  awanting,  and  her  hands  and  feet 
had  been  brought  up  quite  close  to  her  body.  This  sensation  is 
analogous  to  that  experienced  by  amputated  persons,  who  say 
they  feel  only  the  extremity  of  the  absent  limb.  She  could  make 
no  movement  whatever  unt  her  mother  entered  the  room. 
When  daylight  was  admitted  a  sensation  of  numbness  and  prick- 
ing gradually  appeared  in  the  extremities  of  the  fingers  and  toes. 
These  sensations,  occasionally  very  painful,  preceded  the  return 
of  ability  to  move.  It  was  now,  as  a  rule,  about  eight  o'clock, 
and  by  this  time  the  patient  could  get  out  of  bed,  maintain  her- 
self in  a  standing  position,  and  make  movements  of  the  arms. 
The  complicated  movements  of  the  fingers,  however,  remained 
almost  impossible.  She  was  thus  incapable  of  fastening  her 
clothes  or  of  taking  up  a  pin.  When  she  had  moved  her  arms 
and  been  rubbed  for  a  few  minutes  her  fingers  became  more 
supple.  From  the  time  she  awoke  until  the  nearly  complete 
restoration  of  movement  took  in  general  about  three  hours.     One 
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day  when  left  in  the  dark  till  about  ten  o'clock  she  was  found  in 
the  same  helpless  condition.  Movements  of  the  head  and  neck 
and  of  articulation  were  not  affected.  On  examination  no  modi- 
fication of  the  external  aspect  of  the  limbs  could  be  determined. 
She  suffered  pain  in  the  region  of  the  left  ovary,  and  had  slight 
anaesthesia  on  the  same  side.  The  contraction  of  the  field  of 
vision  was  tolerably  extensive,  and  the  patient  was  insensible  to 
violet  rays  in  the  left  eye.  The  left  iris  is  of  a  deeper  brown  and 
the  pupil  not  so  large  as  on  the  other  side.  Under  the  influence 
of  bitters,  iron,  bromide  of  potassium,  and  hydi'otherapy,  com- 
bined with  static  electricity,  all  these  symptoms  disappeared  in 
the  space  of  three  weeks  with  the  exception  of  the  pain  over  the 
ovary  and  the  hemianaesthesia. 

Case  II. — Mrs.  P ,  fifty-two  years  old,  does  not  acknow- 
ledge any  antecedent  hereditary  neurotic  tendency.  Her  mother 
was  rhemnatic  and  died  of  some  form  of  heart  disease.  Her 
lather  died  of  cancer  of  the  pylorus.  Among  her  relatives  there 
exists  a  certain  number  of  arthritic  symptoms.  She  herself  has 
never  been  ill,  but  from  the  commencement  of  menstruation  at 
the  age  of  fifteen  she  has  been  subject  to  very  violent  migraine, 
which  returns  about  every  fifteen  days.  These  migraines  begin 
by  a  supra-orbital  pain  invariably  seated  on  the  left.  Little  by 
little  this  pain  extends  to  the  frontal  region  and  is  accompanied 
by  an  exquisite  sensibility  of  the  skin — a  sensibility  so  great  that 
the  slightest  contact  even  with  the  hair  causes  an  insupportable 
biu-ning  sensation.  When  this  pain  has  persisted  from  about 
half-an-hour  to  an  hour  the  patient  begins  to  perceive  scintilla- 
tions which  she  localises  on  the  left  of  both  fields  of  vision.  These 
soon  give  place  to  a  sort  of  luminous  disc,  whose  borders  are  in- 
distinct and  seem  to  vibrate  rapidly.  This  disc,  situated  towards 
the  left,  slowly  enlarges  and  at  the  same  time  becomes  dark  in 
the  centre.  In  a  few  minutes  the  disc  has  assumed  the  appear- 
ance of  a  toothed  saw  hollowed  out  on  the  half  of  its  internal 
circumference,  or  of  a  half  crown  of  fortification  a  la  Vauba)t. 
This  toothed  wheel  is  the  same  colour  as  electric  light,  but  from 
time  to  time  red  and  blue  points  appear.  It  is  in  a  state  of 
very  rapid  vibration.  In  proportion  as  the  wheel  opens  and 
enlarges  the  centre  becomes  quite  dark  and  obscure.  At  the 
end  of  an  hour  the  toothed  wheel  has  so  enlarged  itself  as  to 
occupy  the  limits  of  the  field  of  vision  and  forthwith  disappears. 
The  patient  then  declares  that  she  can  by  this  time  see  only  the 
right  half  of  objects  placed  in  front  of  her,  and  that  when  she 
looks  at  people  they  appear  to  her  to  be  cut  exactly  in  two  on 
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the  median  line,  and  she  can  see  nothing  of  what  is  on  her  left ; 
there  is  in  fact  hemianopsia,  that  is  to  say,  loss  of  the  left 
half  of  the  two  fields  of  vision.  Vomiting  of  food  or  bile  then 
occm^s  according  to  circumstances,  but  the  frontal  pain  and  the 
hemianopsia  persist  for  several  hours  and  only  disappear  when 
the  patient  is  about  to  fall  asleep.  After  a  certain  number  of 
attacks  the  patient  has  felt  for  many  hours  a  painful  numbness 
in  the  left  hand  and  sometimes  in  the  forearm,  but  never  higher. 
She  has  never  experienced  such  numbness  in  the  face  or  in  the 
tongue. 

For  nearly  thirty  years  this  woman  has  been  subject  to 
ophthalmic  migraine.  Uj)  to  the  age  of  the  menopause  she  never 
complained  of  any  other  nervous  symptoms.  She  has  had  four 
children,  the  youngest  being  fifteen  years  old  and  all  quite  healthy. 
The  menses  ceased  when  she  was  fifty,  without  causing  any  im- 
portant general  disorders.  From  this  time,  however,  the  migraines 
have  undergone  a  certain  modification.  As  soon  as  the  vomitings 
have  ceased  the  patient  is  seized  with  an  irresistible  impulse  to 
run  away,  and  it  is  with  great  difficulty  that  one  can  prevent 
her  by  closing  with  care  all  the  issues  of  the  house.  She  subse- 
quently recollects  this  impulse  but  cannot  assign  any  object  in  it ; 
she  is  simply  conscious  of  an  invincible  desire  to  walk  straight 
forward.     This  desire  disappears  with  the  pain  in  the  head. 

During  the  six  months  which  followed  the  menopause  Mrs. 

P was   greatly  overcome   by   the   death  of   her  father  and 

mother,  and  by  the  entry  of  one  of  her  daughters  into  the  con- 
vent. Her  health  greatly  changed ;  the  appetite  became  ca- 
pricious and  at  intervals  entirely  disappeared ;  her  sleep,  which 
had  always  been  good,  was  distm-bed  by  nightmares ;  in  walking 
she  soon  got  out  of  breath ;  her  temperament,  which  had  always 
been  equable  and  gay,  became  difficult  and  altered  from  sad 
preoccupations.  For  nearly  a  year  she  has  felt  a  feebleness  in 
her  lower  limbs,  and  it  is  with  great  repugnance  that  she  attempts 
to  go  up  a  single  flight  of  stairs.  For  the  last  six  months  her 
condition  has  been  aggravated  by  the  appearance  of  spots  and 
zones  of  pain.  One  of  these  last,  about  ten  centimetres  long  by 
three  broad,  has  arisen  between  the  shoulder  blades  a  little  to 
the  left  of  the  median  line  and  corresponding  pretty  closely  with 
the  vertebral  groove.  The  patient  complains  there  of  sudden  shoot- 
ing pains,  and  in  addition  the  skin  is  sensitive  to  the  slightest 
touch,  while  heavy  pressure  is  quite  insupportable.  Another 
painful  zone  of  the  same  nature  and  about  equal  size  lies  in  the 
median  line  at  the  bottom  of  the  lumbar  region.  A  third,  some- 
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what  rounded  in  form  and  about  ten  centimetres  in  diameter, 
occurs  under  the  left  clavicle.  These  painful  tracts  had  existed 
for  more  than  two  months  when  on  the  15th  January,  1888,  she 
began  to  feel  an  extremely  violent  pain  in  the  tendo  Achillis 
of  the  left  side.  There  was  no  swelling,  but  pressure  was 
exceedingly  painful,  as  also  was  the  slightest  movement  of  the 
feet  dorsally.  The  doctor  who  was  called  in  suspected  gonorrhoeal 
rheumatism  and  proceeded  to  an  examination  of  the  genital 
organs.  These  were  found  to  be  perfectly  sound,  but  the  exam- 
ination^the  true  object  of  which  had  been  concealed  from  the 
patient — provoked  very  strong  excitation,  followed  by  a  fit  of 
sadness,  out  of  which  it  was  impossible  to  rouse  her.  Her 
appetite  completely  disappeared,  she  could  take  food  only  in 
liquid  form,  and  her  sleep  became  more  and  more  troubled.  In 
about  a  week  she  began  to  complain  of  sudden  shocks  in  the 
head,  which  awoke  her  abruptly.  These  occurred  by  night  four 
or  five  times.  Finally  came  other  troubles  which  raised  her 
inquietude  to  a  climax.  When  her  sleep  became  broken  towards 
four  or  five  o'clock  in  the  morning  she  found  that  she  could  not 
move  any  of  her  limbs.  This  general  helplessness  did  not  last 
very  long,  for  after  a  few  minutes  of  effort  she  recovered  power 
of  movement  in  her  right  hand  and  foot,  but  for  the  limbs  on  the 
left  side  prolonged  friction  was  necessary.  This  paresis  was 
accompanied  chiefly  on  the  left  side  by  a  sensation  of  painful 
numbness  and  of  pricking.  The  hand  especially  was  quite  cold, 
and  the  fingers  appeared  to  diminish  in  volume,  the  rings  hanging 
quite  loosely. 

This  helplessness,  which  at  first  persisted  only  a  few  minutes, 
was  in  a  month's  time  prolonged  for  an  hour  or  more.  The 
patient  could  not  raise  herself  out  of  bed  until  someone  had 
opened  the  windows  widely  and  rubbed  her  energetically.  Even 
then  she  would  remain  for  many  hours  incapable  of  making  any 
delicate  movements  or  even  of  simply  fastening  her  dress.  When 
the  paralysis  was  at  its  maximum  the  patient  declared  that  she 
was  no  longer  conscious  of  the  existence  of  her  own  body,  that 
she  was,  to  use  her  own  words,  a  "pur  esprit." 

When  I  saw  the  patient  on  the  20th  of  June,  1888,  she  had 
been  suffering  from  these  paralytic  affections  for  about  two 
months.  As  it  was  impossible  to  put  her  under  a  regular  dis- 
cipline in  her  own  house  I  advised  her  to  enter  a  hydropathic 
establishment.  Under  the  influence  of  cold  douches  repeated 
twice  a  day  at  regular  hours  and  of  a  tonic  treatment  (iron,  nux 
vomica  and  arsenic)  along  with  bromide  of  potassium  given  every 
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■evening  in  moderate  closes  (one  to  three  grams)  her  condition 
rapidly  improved.  The  paralytic  numbness  on  awaking  dimin- 
ished at  once  in  duration  and  then  in  intensity.  At  the  end  of 
fifteen  days  it  had  almost  completely  vanished.  The  sensation 
of  shocks  in  the  head,  which  had  caused  the  patient  to  awake, 
disappeared  in  turn.  The  anorexia  and  pains  resisted  longer  ;  at 
the  end  of  six  weeks  the  pain  in  the  tendon  of  Achilles  still 
persisted,  but  in  time  it  too  disappeared. 

These  facts,  which  I  could  multiply  if  necessary,  present 
the  greatest  analogy  with  those  mentioned  by  the  authors  I 
have  already  cited.  They  are  perhaps  better  adapted  for 
showing  the  role  of  neuropathic  predisposition  and  of  de- 
pressing conditions  in  the  pathogenesis  of  these  nocturnal 
paralyses.  These  paralyses  grow,  so  to  speak,  on  the  same  soil 
as  paralyses  by  exhaustion,  but  instead  of  being  determined 
by  an  excessive  toil,  by  too  intense  a  sensation,'*^  or  sensorial'*'' 
excitation,  or  by  the  mental  representation  of  one  of  these 
conditions  of  exhaustion'*^  they  are  the  result  of  a  deficiencij 
of  physiological  excitation — they  are  in  fact  paralyses  caused 
by  non-irritation  {parahjsies  par  inirrltation). 

Powerlessness  by  non-irritation  can  affect  all  the  motor 
and  sensorial  functions,  and  in  consequence  the  intelligence 
in  all  its  manifestations.  But  it  is  quite  useless  to  insist 
here  on  the  influence  of  the  immediate  surroundings  on  in- 
tellectual development. 

Experimental  studies  on  the  influence  of  the  excitations 
of  one  sense  on  the  action  of  the  others  leads  us  to  foresee 
that  the  detailed  study  of  the  special  sensibility  in  these  cases 
of  nocturnal  paralysis  will  give  interesting  results  when  one 
can  carry  it  on  under  favourable  conditions.  Moreover  it  is 
not  only  the  motility  or  the  cutaneous  sensibility  and  the 
cephalic  senses  which  are  affected,  but  the  genital  sense  as 
well.  For  many  years  I  have  attended  a  patient  aged 
thirty-eight  belonging  to  Morel's  class  of  degfmen's  a  stlg- 
mates  physiques  et  psychlques,  whose  impulsions  are  worthy 
of  special  study,  and  who  has  been  incapable  all  his  life  of 
giving  himself  up  to  sensual  pleasure  otherwise  than  in  open 
air  or  in  a  room  lighted  a  giorno.  He  has,  however,  never 
spared  the  means  of  supplying  the  necessary  physiological 
excitation  of  light. 
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THE  TREATMENT  OF  CEETAIN  DISEASES  OF 
THE  SPINAL  COED  BY  MEANS  OF  SUS- 
PENSION. 

BY   MOTSCHCTKOVSKY,    M.D.,    OF    ODESSA. 

I  FIRST  noticed  an  elongation  of  the  body  when  witnessing 
the  suspension  of  patients  for  surgical  purposes  m  the  process 
of  application  of  Sayre's  jackets.  Repeated  measurements 
convinced  me  that  this  elongation  varied  from  2|-  to  5  cms. 
and  that  it  involved  the  spinal  column.  Two  problems 
occurred  to  me  in  consequence  of  this  observation. 

(1)  ^\liat  change  does  take  place  in  the  relations  between 
the  spinal  cord,  its  membranes  and  nerve  roots,  and  the 
vertebral  canal  during  the  process  of  suspension  ? 

(2)  Can  suspension  have  a  beneficial  influence  in  certain 
diseases  of  the  spinal  cord  ? 

I  shall  describe  the  results  of  my  researches  in  chrono- 
logical order  and  begin  with  the  second  question. 

The  history  of  the  first  case  in  which  I  tried  suspension 
is  as  follows  : — 

Case  I. — P.  M.,  from  Cberson,  aged  forty-nine  years.  At  the 
age  of  twelve  he  suffered  from  sores  in  the  axillary  and  inguinal 
regions.  These  sores  (which  have  left  no  scars)  were  cured 
according  to  the  patient's  statement  by  the  use  of  certain  powders. 
M.  is  unmarried,  has  never  been  addicted  to  onanism,  has  not 
suffered  from  acquired  syphilis,  has  not  exceeded  sexually  nor  in 
drink.  He  was  for  many  years  in  the  service  of  a  jobmaster,  and 
on  several  occasions  was  severely  injured.  About  twenty-five 
years  ago  he  fell  off  a  horse  for  the  fii'st  time  and  injured  his  back. 
As  a  consequence  he  was  laid  up  at  this  hospital  for  about  six 
weeks.  Five  years  after  the  first  accident  he  again  fell  from  a 
horse  upon  his  back ;  on  this  occasion  he  recovered  in  about  two 
weeks  ^Yithout  any  treatment.  Finally  in  1871  his  horses  ran 
away  and  he  fell  from  the  cart   dislocating  his  left  ankle.     He 
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was  again  treated  at  the  Odessa  "  Town  Hospital  "  and  was  well 
in  three  months.  After  leaving  the  hospital  he  began  to  suffer 
from  severe  shooting  pains  in  the  arms,  legs,  back  and  waist. 
These  pains  he  considered  to  be  rheumatic  and  attributed  them 
to  his  having  taken  cold,  as  he  was  much  exposed  to  the  weather 
in  the  course  of  his  work.  Up  to  the  year  1880  the  pains  were 
severe  chiefly  immediately  before  and  during  bad  weather  ;  at 
other  times  he  felt  pretty  well.  In  January  1880  his  legs 
gradually  got  weak  ;  afterwards  his  arms  were  similarly  affected. 
He  next  noticed  that  both  his  arms  and  his  legs  were  getting  thin. 
The  pains  now  became  constant  and  intolerable,  not  allowing  him 
to  sleep.  The  patient  became  unable  to  walk  towards  the  end 
of  1881.  On  admission  into  the  Odessa  "  Town  Hospital  "  on 
the  15th  of  February  1882  patient  could  stand  only  with 
difficulty,  and  staggered  considerably  even  with  his  eyes  open. 
x\s  sooii  as  his  eyes  were  closed  he  fell.  He  had  great  difficulty 
in  walking  forwards,  although  supporting  himself  with  the  aid 
of  a  stick.  His  feet  were  raised  very  much  at  each  step  and  then 
rapidly  brought  to  the  ground.  He  could  walk  backwards  much 
more  easily  even  without  a  support ;  however,  after  a  few  steps  he 
used  to  fall  on  his  back.  M.'s  height  was  1-515  metres ;  he  was  fairly 
well  built,  and  w^eighed  49-65  kilos.  The  muscles  of  both  upper 
extremities  were  somewhat  flabby  and  slightly  atrophied  about 
the  palms.  When  the  hands  were  extended  the  fingers  had  a 
bird's-claw  appearance.  The  muscles  of  the  leg,  the  extensors 
of  the  foot  especially  were  also  flabby  and  said  to  have  become 
wasted.  The  toes  dropped  considerably.  Dynamometer  to 
right  hand,  22  lbs. ;  left,  20  lbs.  ;  right  leg,  85  lbs ;  left,  82  lbs. 

The  spinal  column  was  symmetrical  and  normally  sensitive 
to  percussion  and  pressure.  All  the  joints  were  normal;  mucous 
membranes  vividly  coloured ;  skin  flabby,  without  scars  or  spots. 

On  closing  his  eyes  patient  could  not  co-ordinate  the  move- 
ments of  his  legs.  Even  under  guidance  of  vision,  in  an  effort  to 
touch  some  object  wdth  the  toes  his  foot  was  carried  considerably 
beyond  the  object  aimed  at.  The  same  phenomenon  though  in 
a  much  less  degree  was  noticeable  in  the  movements  of  his 
fingers.  Elbow  and  knee  jerks  were  absent.  Temperature  normal. 
Skin  always  dry,  but  not  scaly.  There  were  several  dark  brown 
pigmented  spots  on  the  thighs,  the  marks  of  slight  injuries. 

The  musculo-cutaneouspain  reflexes  were  examined  [by  means 
of  a  special  reflexometer  contrived  by  Dr.  Motschutkovsky]  on 
15th  of  April  and  their  latent  period  was  determined. 
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Great  toe  of  right  foot,  latent  period     ...  ...     1*460" 

left        ,,  ,, 1-738" 

Index  finger  of  right  Laud      ,,   ...         ...         ...     0-898" 

left         „         „ 1-0008" 

The  time  requisite  for  the  central  conduction  of  painful  im- 
pressions- (i.e.,  the  time  elapsing  between  a  reflex  act  and  the 
perception  of  a  painful  sensation)  was  as  follows  : — 

Great  toe  of  right  foot      0-767" 

left       ,,       0-951" 

Index  finger  of  right  hand  ...  ...  ...     0-371" 

left         „  0-192" 

Sensibility  to  pain  was  lessened  in  the  inferior  extremities  more 
than  in  the  superior,  and  on  the  left  side  more  than  on  the  right. 
Tactile  sensibility  was  also  diminished  but  not  to  the  same  extent, 
Muscular  sensibility,  the  muscular  sense  and  the  sensation  of 
position,  -were  weakened.  Thermic  sensibility  was  fairly  good, 
the  patient  being  able  to  distinguish  a  difference  of  2^  in  tem- 
peratures ranging  from  14^  to  35'^  E. 

The  faradic  excitability  of  the  muscles  was  diminished.  The 
nerves  and  muscles  of  the  extremities  did  not  respond  readily  to 
the  galvanic  current,  though  the  A  and  K  contractions  followed 
normally  in  their  respective  order.  The  patient  complained  of 
formication  in  his  legs,  of  a  feeling  of  pricking  in  the  ends  of 
the  fingers  of  both  hands,  of  a  constant  sensation  of  cold  in  the 
legs  and  of  severe  shooting  pains  in  the  region  of  the  sciatic 
nerves.  The  pains  were  more  severe  in  the  right  leg  than  in  the 
left ;  they  w^ere  intensified  chiefly  by  sudden  barometric  changes. 
Moreover  the  patient  complained  of  girdle  pains  about  the  abdomen 
and  chest  and  sometimes  of  pains  in  the  region  of  the  cervical 
spine,  extending  into  the  arms.  Sexual  functions  abolished. 
Mental  state  undisturbed.  Taste  and  smell  normal,  but  hearing 
deficient  since  fifteen  years.  Patient  could  distinguish  the  ticking 
of  a  watch  with  his  right  ear  at  the  distance  of  8  cms.,  and  of  5 
cms.  with  his  left.  The  tympanic  membranes  were  capped  and 
dull.  The  pupils  wex'e  contracted,  and  reacted  only  slightly  to  light. 
Field  of  vision  normal ;  acuity  diminished.  Discs  sharply  defined, 
somewhat  glistening.  Eetiual  vessels  not  fully  distended.  Pal- 
pebral conjunctiva  vividly  injected.  Sclerotic  vessels  dilated. 
Chest  tympanitic  on  percussion  ;  expiration  prolonged. 
DefiEcation  is  normal  but  micturition  infrequent ;  the  patient 
has  to  strain  before  beginning  to  pass  water.  The  urine  yellow, 
phosphatic,  but  without  albumen  or  sugar;  sp.  gr.  1021.  The 
patient    was    suspended   on    the    24th    of   April    1882  for   the 
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first  time.  After  the  second  suspension  the  sciatic  pains 
ceased,  the  sensation  of  cold  in  the  legs  was  diminished ; 
stick  no  longer  necessary  to  stand.  After  eighteen  suspen- 
sions the  patient  with  his  eyes  open  walked  very  well, 
though  with  some  jerking  forwards  of  the  feet.  He  can 
stand  on  one  leg  for  two  minutes  and  walk  without  a  stick 
with  the  eyes  closed.  After  the  twenty-ninth  suspension  sensi- 
bility to  pain  was  much  improved ;  no  more  formication  and 
pricking  in  the  tips  of  the  fingers.  The  sensation  of  cold  has 
been  replaced  by  a  pleasant  feeling  of  warmth.  July  1st  the 
musculo -cutaneous  pain  reflexes  also  show  improvement. 
Great  toe  of  right  foot,  latent  period     ...  ...     0-923" 

left        „  „  1-102" 

Index  finger  of  right  hand    ,,  ...  ...     0-722" 

left         „        „  0-790" 

The  time  requisite  for  the  central  conduction  of  the  sensation  of 
pain  was — 

For  the  great  toe  of  right  foot     ...  ...  ...     0-449" 

left       „      0-531" 

Index  finger  of  right  hand  ...  ...  ...     0-251" 

left       „ 0-370" 

Knee  jerks  still  absent.  Dynamometer,  right  hand,  331bs.  ;  left, 
281bs. ;  right  leg,  901bs. ;  left,  861bs. 

By  the  14th   of    November    after  seventy-seven   suspensions 
the  musculo-cutaneous  pain  reflexes  showed  : — 

Great  toe  of  right  foot,  latent  period     ...  ...     0-741" 

left        „  „     0-852" 

Index  finger  of  right  hand     ,,     ...  ...  ...     0-369" 

left       „        ,,     0-280" 

The  time  requisite  for  the  central  ccmduction  of  the  sensation 
of  pain  was — 

For  the  great  toe  of  right  foot    ...         ...         ...     0-320" 

left      ,,      0-482" 

For  the  index  finger  of  the  right  hand  .. .  ...     0-204" 

left       „      0-137" 

By  that  time  he  had  so  much  improved  that,  according  to  his 
own  expression,  it  was  "  unnecessary  "  to  feel  any  better.  He 
walks  a  good  deal  about  the  garden  ;  can  walk  half  a  verst  (two- 
thirds  of  a-mile)  without  resting  and  without  using  a  stick.  He  can 
go  up  a  flight  of  steps  also  without  resting.  The  legs  are  painless 
and  stronger.  There  still  are  some  dull  girdle  sensations  and 
occasional  headaches,  the  latter  being  in  fact  more  marked 
since  suspension.     Knee  jerk  still  absent,  but  more  frequent  and 
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marked  returns  of  sexual  feelings.  Dynamometer  pressure  in- 
creased :  right  hand,  581bs.  ;  left,  461bs.  ;  right  leg,  QTglbs.  ;  left, 
891bs.  Weight  of  patient,  49-4  kilos.  On  the  15th  of  March 
1883  the  following  facts  were  ascertained  : — 

Musculo-cutaneous  "  pain-refiexes,"  latent  period — 

Great  toe  of  right  foot  0-722" 

left      ,,  0-795" 

Index  finger  of  right  hand  ...  ...  ...     0-232" 

left         „  0-202" 

The  time  requisite  for  the  central  conduction  of  the  sensation  of 
pain  was — 

Great  toe  of  right  foot  stimulated  ...         ...     0*320" 

left        „  „     0-490" 

Index  finger  of  right  hand     ,,     ...  ...  ...     0-200" 

left        „        ,,     0-151" 

Dynamometer  :  right  hand,  591bs.  ;  left,  571bs. ;  right  leg,  981bs. ; 
left,  921bs.  The  suspensions  had  to  be  given  up  at  intervals  for 
a  couple  of  weeks  or  more,  owing  to  pains  in  head  and  spine. 
They  were  usually  carried  out  every  other  day,  lasting  at  the  onset 
for  from  one  to  two  minutes,  later  on  from  four  to  seven 
minutes  each.  After  the  twelfth  suspension  an  ecchymosis 
occurred  in  the  left  sclerotic  lasting  about  ten  days. 

The  general  results  of  ninety-seven  suspensions  were  : —  (1) 
complete  disappearance  of  shooting  pains ;  (2)  diminution  of 
ataxic  gait ;  (3)  considerable  improvement  in  the  delaying  of  the 
musculo-cutaneous  "  pain  reflexes;"  and  (4)  of  the  conduction 
of  painful  impressions  ;  (5)  disappearance  of  certain  partesthesiae 
(sensation  of  cold,  of  pricking,  formication,  girdle  pains) ;  (6) 
increase  of  muscular  force  in  the  extremities ;  (7)  improved 
equilibrium  when  standing  or  walking  on  closing  the  eyes ;  (8) 
improvement  of  sexual  feelings ;  (9)  returning  perception  of  pain 
in  the  toes  and  improvement  of  tactile  sensibility;  (10)  in- 
creased size  of  atrophied  muscles.  Throughout  the  period  of  six 
months  while  suspension  was  being  carried  on,  no  chauge  was 
noticed  in  the  (1)  body  weight ;  (2)  knee  jerk;  (3)  pupil  and  rest 
of  visual  apparatus. 

Case  2. — N.  T.,  aged  forty-two  years.  Duration  of  illness,  five 
years.  From  the  age  of  nine  up  to  the  time  when  he  was  ad- 
mitted to  the  hospital,  patient  worked  in  a  tobacco  factory. 
Eigliteen  years  ago  he  had  a  chancre  which  healed  in  the  course 
of  a  month.  It  was  accompanied  by  two  buboes  in  the  left  groin. 
They  were  opened  and  suppurated  for  about  three  months.  At 
the  same  time  he  had  an  abscess  in  the  right  axilla  and  a  sore 
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throat ;  the  latter  was  however  not  ulcerated.  Five  years  after 
this  a  pink  rash  appeared  on  his  chest,  abdomen  and  limbs. 
This  rash  persisted  for  about  three  months.  The  first  syphilitic 
manifestation  was  treated  by  means  of  mercurial  pills,  Zittman's 
decoction  and  iodide  of  potassium.  The  eruption  disappeared 
without  any  treatment ;  no  further  signs  of  syphilis  have  since 
been  observed.  Twenty  years  ago  N.  T.  gave  up  drinking,  to 
which  he  had  been  addicted  for  about  six  years.  Married  about 
four  years  ago  and  has  one  child  w^hose  health  is  perfect. 
Masturbation  between  fourteen  and  seventeen  years  of  age  ;  since 
then  venereal  excesses  especially  from  1870  to  1874.  He  used  to 
live  in  Eoumania  where  he  had  no  ague,  but  four  attacks  of  a 
fever  of  a  typhoid  (?)  type  (at  the  ages  of  eight,  eleven,  sixteen 
and  eighteen  years.) 

Present  State. — Weakness  of  legs  ;  unable  to  get  up  from  the 
bed  or  to  stand  for  a  single  minute  even  with  assistance.  Mic- 
turition frequent ;  bowels  act  only  every  four  to  five  days  ;  com- 
plete sexual  impotence  ;  severe  shooting  pains  in  the  arms  and 
legs ;  abdominal  girdle  pains ;  occasional  cutting  pains  about 
navel,  followed  by  vomiting  or  diarrhoea  (gastric  crises) ;  cold 
creepy  sensations  in  the  legs.  Patient  weighs  51*5  kilos ; 
slightly  built  and  anaemic.  Keeps  lying  on  his  back,  occasionally 
sitting  up  for  dinner.  Bony  framework,  normal ;  spine,  sym- 
metrical, but  sensitive  to  pressure  and  to  percussion  in  the 
cervical  region.  No  roughness  of  knee  joints  though  the 
synovial  membranes  are  somewhat  full.  No  true  atrophy 
though  muscular  system  generally  flabby.  Dynamometer  :  right 
leg,  15,  left,  43  lbs.  Squeeze  of  right  hand  36,  left,  24  lbs.  On 
attempting  to  walk  in  the  normal  j)osition  no  loss  of  power,  but 
inco-ordination  is  noticed,  the  heel  striking  the  ground  before  the 
toes  ;  foot  lifted  with  effort  and  a  slight  jerk,  brought  down 
wdth  a  stamp  of  the  heel.  Inco-ordinatiou  is  very  marked  in 
movements  executed  when  lying  down ;  when  told,  his  eyes 
being  closed,  to  touch  one  knee  with  the  opposite  foot,  patient 
raises  the  latter  with  two  or  three  sweeps  of  the  leg  in  the  air, 
and  finally  misses  his  aim.  Romberg's  symptom  is  well  marked  ; 
no  inco-ordination  of  arms,  no  tendon  reactions,  nor  cremasteric 
and  abdominal  reflexes.  The  latent  period  of  musculo-cutaneous 
"  pain-reflexes  "  are  delayed  (as  measured  by  my  reflexometer) : — 

Right  big  toe         0-736" 

Left         „  0-699" 

Eight  index  finger  ...         ...         ...         ...     0-276" 

Left         „         „ 0-325" 
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Integuments  flabby  and  wrinkled  ;  palms  and  soles  bright 
red ;  skin  of  limbs  never  sweats  and  is  cold ;  hair  began  to  fall  off 
about  a  year  ago ;  nails  thick  and  clubbed.  Pin  prick  distinctly 
felt  over  upper  trunk,  arms,  and  head.  At  a  lower  level,  from 
Poupart's  ligament  in  front  and  from  third  lumbar  vertebra 
behind,  sensibility  to  pain  is  diminished  ;  soles  anaesthetic  to 
pin  pricks.  Examination  with  "Weber's  compasses  gives  similar 
results.  Touch  normal  except  slight  alteration  in  the  toes, 
where  the  contact  of  camel's  hair  brush  is  felt  as  a  pricking  or 
burning.  Sensibility  to  moderate  temperatures  chiefly  affected  ; 
thus  14°  C.  and  24^  C.  are  not  discriminated  ;  between  30°  C. 
and  42°  C.  differences  of  'T  to  3^  C.  are  appreciated  pretty- 
correctly.  The  muscular  sense  is  much  diminished ;  muscular 
sensibility  less  so. 

Neuro-muscular  galvanic  reactions  normal ;  excitability  of  calf 
to  Faradic  current  somewhat  diminished.  The  patient  complains 
of  a  cold  heavy  feeling,  passing  sometimes  into  formication,  in 
both  soles.  Severe  lightning  pains,  shooting  from  buttocks  down 
into  gi'eat  toes.  Occasional  attacks  of  perforating  pains  in  the 
middle  third  of  the  legs  and  in  the  shoulder  joints,  especially  on 
the  right  side.  They  increase  at  night,  and  though  unaffected  by 
temperature,  they  become  intolerable  during  changes  from  wet 
to  fine  weather,  and  strong  N.  or  N.E.  winds.  Morphia  alone 
controls  these  pains.  Bowels  act  but  every  four  or  five  days ; 
stools  scybalous ;  occasional  cohcs  and  diarrhcea.  Micturition 
strained  and  frequent  (thirty  to  forty  times  daily)  ;  sexual  sense 
in  abeyance  since  one  year ;  sleep  good  in  the  absence  of  pains. 
No  optic  changes ;  pupils  small,  react  feebly  to  shading. 
The  other  organs  of  sense  and  the  mental  faculties  are  normal ; 
memory  somewhat  impaired.  No  thoracic  nor  abdominal 
symptoms  of  any  importance;  quantity  of  indican  in  lU'ine. 

We  diagnosed  a  sclerosis  of  the  posterior  columns  of  the  spinal 
cord,  the  patient  being  in  the  paralytic  stage  of  the  disease. 
The  first  suspension  was  effected  on  the  12th  of  May  1882  and 
lasted  two  and  a  half  minutes.  After  this  the  patient  was  sus- 
pended on  alternate  days,  or  at  longer  intervals,  for  periods 
gradually  increased  to  ten  minutes.  Seventh  suspension  :  patient 
is  able  to  get  out  of  bed  without  assistance.  Eleventh  :  begins 
to  walk.  Sixteenth  :  able  to  sit  down  and  get  up  from  a  chair 
without  assistance  of  hands.  Twenty-second  :  shooting  pains 
begin  to  subside. 

Latent  period  of  niusculo-cutaueous  "  pain-reflexes  ": — 
liight  big  toe       0-707" 
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Left  big  toe  0-710" 

Eight  index  finger  0-280" 

Left         „         „  0-322" 

Dynamometer :  right  hand,  92  lbs.  ;  left,  82  lbs.  Eight  leg, 
107  lbs. ;  left,  98  lbs. 

After  sixty-one  suspensions  erections  occurred,  and  micturition 
was  unstrained  and  less  frequent.  Bowels  act  daily.  Indican 
diminishes.  The  pupils  less  contracted  in  the  light,  dilated  more  in 
the  dark.  Weight,  49  kilos.  Perception  of  painful  impressions 
increased,  a  slight  prick  being  readily  felt.  No  change  in  thermic 
and  tactile  sensibility.  Also  the  muscles  react  to  faradism.  Pain 
reflexes  after  sixty-five  suspensions  : — 

Eight  big  toe,  latent  period         ...         ...         ...     0-712" 

Left  „  ,,  0-664" 

Eight  index  finger,  latent  period  ...  ...     0-278" 

Left  ,,  ,,  0-320" 

Summary  of  progress  after  eighty  suspensions,  spread  over  ten 
months  :  (1)  No  shooting  pains  ;  (2)  Some  locomotion  restored, 
patient  able  to  go  quarter  of  a  verst  without  resting  ;  (3)  Micturition 
normal  ;  (4)  Bowels  more  regular,  hence  (5)  diminished  indican  ; 
(6)  No  gastric  crises  :  (7)  Eeturn  of  sexual  feeling  ;  (8)  Muscular 
strength  of  limbs  iniproved ;  (9)  Perception  to  pain  in  legs 
improved ;  (10)  Ataxia  less ;  (11)  Pupil  action  improved ;  (12) 
Stands  better  with  closed  eyes.     The   treatment  had  no   effect 

(1)  on  the  latent  period  of  the  musculo-cutaneous  pain  reflexes ; 

(2)  tendon  reactions  still  absent. 

Case  III. — E.  S.,  aged  fifty-five,  formerly  a  soldier.  Present 
illness  began  about  eighteen  years  ago,  the  first  symptom  being  an 
attack  of  shooting  pains  in  both  legs.  This  came  on  after 
exposure  for  a  whole  night  on  sentry  duty  to  a  temperature  of 
-49°  C,  that  is  -56°  Fahr.  Since  then  the  pains  used  to 
return  in  bad  weather,  but  were  mitigated  after  a  course  of  brine 
baths  in  1876.  Since  January  1880  they  have  again  been 
very  intense.  No  syphilis.  He  has  four  children,  having  married 
at  the  age  of  twenty,  and  previous  history  of  excess  "in  venere  " 
though  not "  in  baccho."  When  in  military  service  he  once  fell 
from  a  cart  on  to  his  back  and  lost  consciousness ;  the  seat  of 
injury  was  painful  for  a  couple  of  days  after.  Patient  (1)  is  unable 
to  walk  or  stand ;  (2)  has  severe  shooting  pains,  as  well  as  a 
cold,  creepy  sensation  in  the  legs  ;  (3)  is  blind  ;  (4)  suffers  from 
constipation  and  incontinence  of  urine ;  he  has  also  lost  sexual 
power,  sleep,  and  appetite.  He  is  a  man  of  average  build,  and 
looks  intelligent  and  truthful.     His  habitual  attitude  is  lying  on 
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his  back,  being  unable  to  sit  up  for  more  than  five  minutes  at  a 
time  or  to  he  on  either  side,  on  account  of  the  pains  in  his  legs. 
Since  August  1881  he  can  stand  only  when  supported  on  either 
side.  Bones  and  joints  are  normal ;  no  spinal  tenderness.  Muscles 
very  flabby,  the  gastrocnemii  especially  having  wasted  recently. 
Patient  says  that  they  have  decreased.  Integuments  bloodless  and 
flabby.  Pigmented  round  scars,  occasionally  adherent  to  the 
periosteum,  and  from  one  to  three  cms.  in  diameter,  are  scattered 
over  the  shins — said  to  be  the  remnants  of  abscesses  twenty-five 
years  ago.  Nails  thick  and  laminated,  and  looking  somewhat  hke 
split  nutshells.  Motion  of  arms  free  and  precise.  In  the  lying  pos- 
ture legs  raised,  or  drawn  up  with  effort,  the  leg  movements  being 
jerky,  precipitate  and  excessive.  On  trying  to  touch  the  big  toe 
of  one  foot  with  the  heel  of  the  other,  patient  shoots  out  the  leg 
so  wildly  as  to  bring  it  into  collision  with  bystanders,  whilst  he 
fails  to  reach  the  desired  spot. 

The  cremasteric  and  abdominal  (tactile)  reflexes  weak  and 
delayed.  Latent  time  of  musculo-cutaneous  "pain-reflexes"  very 
protracted. 

Eight  big  toe,  latent  period         ...         ...         ...     1-414" 

Left  „  ,,  1-916" 

Plight  index  finger.,  latent  period  ...  ...     0-147" 

Left  „  „  0-137" 

Knee  jerk  absent ;  cutaneous  vaso-motor  excitability  slight. 
Sensibility  to  pain  deficient  in  the  legs,  and  trunk  below  level  of 
nipples,  becoming  less  from  above  downwards  so  that  the  soles 
are  insensible  even  to  severe  pricks.  Great  delay  in  transmission 
of  painful  impressions.  Tactile  sensibility  is  not  so  deeply  affected. 
The  contact  of  a  hair  pencil  is  least  felt  at  the  soles  and  palms. 
Thermic  sensibility  is  greatly  diminished ;  no  difference  in 
temperatures  between  S""  and  20''  E.,  nor  between  20°  E.  and  29°  E. 
noticed,  but  33°  E.  and  36°  E.  are  discriminated.  The  mus- 
cular sense  and  sense  of  position  are  entirely  lost  in  the  lower 
extremities.  When  patient's  legs  are  lying  parallel  to  each  other 
he  thinks  they  are  crossed  and  vice-versd.  He  cannot  tell  tlie 
position  of  his  leg  when  it  is  raised  to  an  angle  of  45°.  The 
muscles  of  the  lower  extremities  react  feebly  to  induced  currents ; 
those  of  the  arms  do  so  more  readily.  Galvanic  reactions  of 
muscles  and  nerves  weak  though  normal  in  their  order  of 
occuiTence.  Besides  pains  there  are  formication  and  numbness 
in  the  legs  and  alternate  feeling  of  cold  and  heat  in  the  fingers 
of  both  hands.  Bowels  act  only  every  five  or  six  days ;  scybala ; 
urine  pale,  alkahne,  sp.  gr.  1028,  no  sugar,  but  a  ^  per  cent,  of 


OF   THE    SPINAL   COED.  335 

albumen,  and  traces  of  indican,  besides  pus  corpuscles  and  vesical 
epithelium.  Micturition  takes  place  from  fifteen  to  twenty  times 
daily. 

Patient  sleeps  badly  and  his  appetite  is  poor.  The  organs  of 
hearing,  smell  and  taste  are  intact.  Vision  began  to  fail  in  1877 ; 
at  present  patient  cannot  distinguish  a  window  by  daylight. 
Optic  discs  atrophied.     Loss  of  sexual  power  since  two  years. 

The  lungs  are  emphysematous.  The  heart  is  enlarged  in  the 
transverse  direction ;  the  sounds  at  the  apex  badly  defined, 
impure;  over  the  aortic  area  a  pre-systolic  murmur  is  heard.  The 
radial  and  temporal  arteries  are  thickened  ;  the  latter  are  also 
tortuous.  The  pulse  (84)  is  hard,  incompressible.  The  liver 
projects  below  the  costal  margin  but  does  not  seem  to  be 
hypertrophied. 

Diagnosis. — Tabes  dorsalis,  emphysema  of  the  lungs,  dilatation 
of  the  heart,  arterio-sclerosis. 

In  consequence  of  the  changes  in  the  vascular  system  I  did 
not  venture  to  suspend  this  patient,  but  resolved  to  try  the  effect 
of  treatment  by  extension  after  Volkmann's  method.  The  patient 
lay  on  an  inclined  plane  wdth  his  feet  raised.  Cords  were 
fastened  to  the  feet  and  then  passed  over  pulleys  fixed  at  the  foot 
of  the  bed.  To  the  ends  of  the  cords  weights  were  attached. 
After  two  weeks'  treatment  the  weights  were  increased  to  lOlbs. ; 
the  patient  no  longer  complained  of  pains  in  the  legs.  This 
treatment  was  carried  on  in  my  ward  from  June  till  December 
10th  1882.  Pains  were  absent  during  the  whole  of  this  period. 
The  patient  was  transferred  to  the  infirmary  where  the  treat- 
ment was  continued.  Slight  return  of  the  pains  in  March  1883. 
Sleep  and  muscular  power  of  the  legs  improved,  but  the  other 
symptoms  remained  much  as  before. 

Case  4. — A.  F.,  publican,  at  Akerman,  aged  forty-nine,  married, 
seven  children.  No  syphilis  nor  drink  nor  traumatism.  No 
illness,  with  the  exception  of  an  acute  attack  (the  nature  of 
which  is  unknown)  in  1854,  after  which  his  right  hand  was  frost- 
bitten and  lost  all  its  fingers  except  the  thumb. 

Present  illness. — In  November  1881  patient  drove  in  a  snow- 
storm, the  temperature  being  below  the  freezing  point.  On  the 
road  he  felt  hot  and  had  abdominal  pains.  The  fever  continued 
after  he  reached  home,  but  the  pains  soon  left  him.  Twelve  days 
afterwards  he  was  feeling  better  though  weak,  when  he  had 
severe  shooting  pains  in  both  arms  and  in  both  legs.  During 
four  days  the  pains  increased,  whilst  the  limbs  became  weaker, 
so  that  on  the  fifth  day  he  could  not  stand  nor  feed  himself.     The 
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pains  although  less  intense  continued  until  September  1882. 
During  that  period  patient  had  not  been  free  from  pain  for  a 
single  hour.  Changes  in  the  weather  had  no  influence  on  the 
character  nor  on  the  intensity  of  the  pains.  Motion  in  the  legs 
disappeared  completely  at  the  beginning  of  March,  1882.  Accord- 
ing to  patient's  statement  there  was  no  great  alteration  of 
sensibility  in  the  upper  extremities,  but  he  could  not  feel  when 
his  feet  or  his  legs  were  touched.  During  this  time  sleeplessness 
from  pain,  and  loss  of  flesh ;  bowels  and  bladder  normal ;  but 
sexual  feelings  lost  since  the  outset. 

On  admission  into  the  Odessa  Hospital  on  the  15th  of  July 
1882  the  patient  was  found  to  be  of  good  conformation,  though 
thin  and  weighing  only  46-2  kilos.  Bones  and  joints  are  normal. 
Flabby,  palish  and  wrinkled  about  the  face.  Patient  can  be 
comfortable  only  on  his  back,  and  is  unable  to  sit  up  for  more 
than  an  hour,  and  unless  propped  up  with  pillows,  the  legs  lie 
extended  with  toes  dropped,  and  no  trace  of  voluntary  or  reflex 
motion  can  be  detected.  Patient  usually  rests  his  arms  on  the 
abdomen  the  elbow  joints  being  flexed  ;  he  moves  them  lan- 
guidly but  extensively,  and  without  any  co-ordination.  The 
elbow  and  knee  jerks  are  absent ;  plantar  reflex  very  weak  ;  cre- 
masteric and  abdominal  intact.  No  musculo-cutaneous  "pain- 
reflexes  "  in  the  legs  where  the  bulk  of  the  muscles  is  much 
atrophied,  the  extensor  femoris  being  least  affected.  Gluteal 
fairly  normal ;  muscles  of  shoulder  and  arm  in  good  condition. 
In  the  forearm  the  flexors  are  more  atrophied  than  the  extensors. 
Left  interossii  deeply  affected  ;  thenar  and  hypothenar  muscles 
almost  non-existent.     The  hands  have  a  bird's-claw  appearance. 

Painful  pressure  points  along  great  nerve  trunks,  though  calf 
muscles  are  tender.  Palms  and  on  the  soles  is  of  a  bright  red, 
constantly  moist ;   no  perspiration  elsewhere. 

The  muscular  sense  is  normal  in  the  arms,  diminished  in  the 
legs.  The  sensation  of  locality  (Weber's  compass)  is  well  pre- 
served in  all  the  limbs.  Cutaneous  sensibility  to  pain  is  undis- 
turbed in  the  arms  ;  in  the  legs  it  is  diminished  from  the  knees 
downwards.  Tactile  and  thermic  sensibility  are  everywhere 
normal.  The  muscles,  in  which  atrophy  is  marked,  do  not  re-act 
to  the  induced  current ;  the  others  feebly  so.  The  galvanic  cur- 
rent causes  nothing  but  a  slight  K  O  C  in  the  less  atrophied 
nmscles.     No  K  C  C,  A  C  C,  or  A  O  C  are  observed. 

Patient  complains  of  tearing  and  shooting  pains  in  both  arms 
and  legs,  the  pains  coming  on  in  paroxysms ;  of  formication  and 
a  sensation  of  weight  in  the  lower  and  of  a  constant  feeling  of 
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cold  in  the  upper  and  lower  extremities.  Defaecatiou  and  mictur- 
ition are  normal.  Urine  shows  nothing  but  an  increase  of 
phosphates.  In  other  respects  patient's  condition  is  normal, 
though  sleep  is  often  broken  owing  to  pain. 

Treatment  began  on  the  11th  of  August,  1882.  After  fourteen 
suspensions,  voluntary  and  reflex  movements  apx^eared  in  the 
legs. 

Latent  period  of  musculo-cutaueous  "  pain-reflexes  "• — ■ 

Eight  great  toe      0-659" 

Left  „  0-671" 

Eight  thumb  0-194" 

Left         „  ■ 0-247" 

After  seventeen  suspensions  the  toes  assumed  a  more  natural 
position  and  the  patient  made  attempts  to  walk,  leaning  on  his 
bedstead.  He  had  however  great  difficulty  in  dragging  his  legs 
one  after  the  other.  From  this  time  the  pains  in  the  limbs  ceased 
altogether. 

After  twenty-four  suspensions  the  movements  of  the  hands 
were  perfectly  free.  On  the  5th  of  November  hyperaesthesia  of 
the  skin  of  the  legs  was  observed  and  the  patient  became  con- 
scious of  a  new  feeling — warmth.     Erections  also  re-appeared. 

After  the  twenty-sixth  suspension  the  greatly  atrophied  muscles 
of  the  forearms  and  legs  began  to  respond  to  the  faradic  current 
and  to  increase  in  size.  The  body-weight  was  46-7  kilos. 
Dynamometer  :  Eight  foot,  501bs. ;  left,  401bs.  ;  left  hand,  401bs. 
A  month  later,  considerable  increase  of  strength  (right  foot, 
701bs. ;  left,  651bs.  ;  left  hand,  551bs.). 

Latent  period  of  musculo-cutaneous  "  pain-reflexes  " — 

Eight  great  toe      0-555" 

Left  „  0-541" 

Eight  thumb  0-165" 

Left  „  0-176" 

After  thirty-four  suspensions  the  feeling  of  warmth  in  the  legs 
became  more  intense  and  adductor  rigidity  occurred,  lasting  all 
through  the  day  and  sometimes  even  persisting  at  night.  Sus- 
pension was  given  up  for  a  time  and  the  spasms  disappeared 
after  three  weeks. 

After  the  fifty-second  suspension  F.  could  stand  on  his  legs 
without  additional  support  or  assistance,  his  general  condition 
showing  the  following  improvements  :  (1)  Patient  can  walk 
about  the  ward  leaning  on  an  attendant :  when  in  the  lying 
posture  he  moves  his  legs  about  very  freely  ;  (2)  he  has  no  pains, 
nor  (3)  formication  or  feeling  of  cold  in  his  limbs  ;  (4)  sexual 
VOL.  XII.  2-2 
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activity  has  fully  returned;  (5)  arms  and  legs  stronger;  (6,  7) 
the  muscles  are  larger  and  respond  to  faradisation ;  (8)  the 
musculo-cutaneous  "pain-reflexes"  have  re-appeared. 

I  have  studied  the  effects  of  this  mode  of  treatment  in 
nineteen  other  cases,  namely :  lateral  sclerosis  (3) ;  chronic 
disseminated  myelitis  (1)  ;  chronic  meningo-myelitis  (1)  ; 
sciatica  (1)  ;  disseminated  insular  sclerosis  (1)  ;  tabes 
dorsalis  (12). 

The  cases  of  tabes  were  the  only  ones  in  which  any 
benefit  from  the  treatment  was  observed ;  the  others  did 
not  appear  to  be  influenced  in  any  way.  In  all  the  tabetics, 
except  two,  the  improvement  was  more  or  less  striking,  and 
bore  chiefly  upon  the  pains  and  other  parassthesise ;  and 
on  the  muscular  power  and  co-ordination  of  the  limbs.  The 
two  cases  in  which  no  benefit  from  the  treatment  was 
derived  were  recent  ones  (early  or  "neuralgic"  stage). 
One  of  rapid  diminution  in  the  use  of  the  legs  and  retention 
of  urine  were  observed,  but  even  here  also  the  pains  decreased 
in  severity. 

While  carrying  out  this  treatment,  I  had  many  oppor- 
tunities of  observing  its  well-marked  effects  upon  the  charac- 
teristic lightning  pains.  All  the  patients  pre\dous  to 
suspension  suffered  severely  from  such  pains,  especially 
during  certain  atmospheric  changes.  Kain,  storms  and 
sudden  variations  of  barometric  pressure  affected  some ; 
whilst  changes  in  the  direction  of  the  wind  (N.  and  N.E. 
winds  being  specially  harmful)  had  greater  influence  upon 
them.  Such  atmospheric  perturbations  were  frequent  at 
the  very  times  of  the  year  when  these  cases  were  under 
observation ;  and  I  noticed  that  those  tabetics  who  were 
treated  by  suspension  escaped  in  a  considerable  measure 
the  effects  of  such  atmospheric  changes  as  caused  consider- 
able exacerbation  among  those  who  were  not  subjected  to 
the  treatment. 

I  now  pass  to  the  consideration  of  the  first  question, 
namely,  what  arc  the  relations  of  the  spinal  cord,  with  its 
membranes  and  the  nerve  roots,  to  the  vertebral  canal  during 
the  process  of  suspension.  In  order  to  answer  it  on  post- 
mortem evidence  I  removed  the  spinous  processes  of  the 
fifth  and  sixth  dorsal  vertebrae,  taking  care  to  interfere  as 
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little  as  possible  with  the  ligamentous  and  muscular  con- 
nections of  the  bones.  The  fifth  and  sixth  nerves  could 
then  be  seen  passing  nearly  horizontally  through  the  dura 
mater  and  forming  a  slight  convexity  directed  downwards. 
On  suspension  the  nerve  roots  became  nearly  vertical, 
forming  an  acute  angle  with  the  spinal  cord.  The  body  in 
a  horizontal  position  measured  145cm.,  and  when  suspended 
151cm.  The  increase  in  the  length  of  the  vertebral  column 
alone  from  the  second  cerxacal  to  the  fourth  lumbar  vertebra 
was  2"25cm.  When,  the  l)ody  was  horizontal,  skin,  bone 
and  dura  mater  were  all  marked  at  the  same  level  in  several 
places.  On  suspension  the  marks  on  the  skin  and  bone  were 
found  to  be  14mm.  lower  than  those  on  the  dura  mater. 
Although  the  strain  on  the  nerve  roots  was  not  marked  it 
appeared  to  me  that  it  was  greater  on  the  posterior  than  on 
the  anterior  one.  The  tension  of  the  liquid  surrounding  the 
spinal  cord  was  also  increased.  To  satisfy  myself  that  the 
opening  of  the  vertebral  canal  and  the  removal  of  the  two 
spinous  processes  had  no  influence  on  these  results,  I  repeated 
the  experiment  on  a  body  in  which  everything  had  })een  left 
intact,  and  found  that  the  elongation  of  the  whole  body  and 
of  the  vertebral  column  in  particular  was  about  the  same  as 
before. 

The  observations  of  Merkel  have  long  since  taught  us 
that  the  length  of  the  human  body  varies  daily.  According  to 
him  the  increase  in  length  after  a  night's  rest  in  the  horizontal 
position  may  be  equal  to  two  inches.  The  erect  position,  on 
the  contrary,  causes  a  shortening,  as  observed  by  Cruveilhier, 
Merkel  and  Malgaine.  Suspension,  as  we  have  just  seen, 
causes  considerable  increase  in  length.  Measurements  made 
on  living  subjects  gave  the  following  results  in  centimetres  :— 


Length  from  superior 

Length  from   superior 

H 

border  of  spine  of  se- 

border of  spine  of 

Q 

cond  cervical  \ertebra 

fourtli  Uinibar  vertebra 

a 

■< 

to  superifji-   boi'der  of 

to  sole  of  heel. 

KULL    HEIOHT. 

3 

^ 

spine  t)f  fourth  Uimbar 
vertebra. 

S 

STAXDIXC. 

SUSPENDED. 

STANDING. 

SUSPENDED. 

STANDING. 

SUSPENDED. 

M. 

47-0 

4S-0 

89-0 

90-.5 

151-5 

154-5 

+  3 

T. 

51-0 

.^2-0 

99-5 

102-5 

1C4-5 

108-5 

+  4 

K. 

60-5 

(;2-o 

9.3-0 

9C-0 

16S-5 

73-0 

+  4-5 
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111  taking  these  measurements  I  made  use  of  an  apparatus 
resembling  Weber's  compasses.  The  subject  when  standing 
was  placed  in  such  a  position  that  the  heels,  sacrum,  spine 
and  occiput  all  touched  a  vertical  measuring  rod.  A 
movable  piece  at  right  angles  to  the  rod  and  riding  upon 
it  was  then  lowered  till  it  touched  the  patient's  head.  The 
measurements  during  suspension  were  taken  by  means 
of  two  pointers,  which  could  be  moved  along  the  measured 
rod  and  placed  in  contact  with  the  desired  spots  on  the 
patient's  body. 

The  figures  in  the  above  table  show  that  the  vertebral 
column  takes  part  in  the  general  elongation.  That  this  is 
not  due  to  the  straightening  out  of  the  curves  alone  is  easily 
shown  by  taking  the  measurements  with  a  tape  applied  to 
the  body  throughout  the  whole  length  of  the  vertebral 
column. 

The  extent  of  the  lengthening  depends  on  the  exten- 
sibility of  the  muscles  and  ligaments.  The  greatest  elonga- 
tion I  ever  noted  during  suspension  was  5cm.,  reaching 
6cm.  on  attaching  additional  weight  to  the  feet.  The 
elongation  of  the  vertebral  column  is  not  noticed  in  all 
subjects,  in  spite  of  an  increase  in  length  of  the  whole  body. 
It  may  retain  its  ordinary  length,  or  may  even  become 
shorter  by  1  or  by  l^cm,  as  sometimes  happens  at  the 
beginning  of  a  course  of  suspensions,  while  the  patient  is 
still  unaccustomed  to  the  method  and  contracts  some  of  the 
neck,  shoulder  and  trunk  muscles  (trapezius,  latissimus 
dorsi,  serratus  inagnus,  rhomboids,  erector  spinae).  A  badly 
fitting  head-piece  may  also  interfere  with  the  lengthening 
of  the  spine  by  obliging  the  patient  to  bend  his  neck  too 
much. 

Before  proceeding  to  the  consideration  of  the  modus 
operandiiw  suspension,  I  wish  to  say  a  few  words  concerning 
t\m  technique  oi  i\nMiiGi\\o(\.  and  also  to  consider  its  effects 
on  the  respiratory  and  circulatory  functions. 

The  apparatus  used  is  the  one  devised  by  Sayre  for  the 
application  of  plaster  jackets,  the  onl}^  difference  being  that 
I  do  not  use  the  second  smaller  cross  bars.  The  head  piece 
is  attached  to  the  hooks  at  the  ends  of  the  large  bar,  together 
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with  the  shoulder  straps.  The  posterior  part  of  the  collar 
should  be  more  elevated  than  the  anterior — the  patient's 
ears  remaining  free  in  the  triangles  formed  by  the  collar  and 
the  straps.^ 

It  is  also  necessary  to  remark  that  the  treatment  should 
always  be  carried  out  by  a  medical  man,  and  not  entrusted 
to  inexperienced  persons.  The  patient  should  be  raised  and 
lowered  slowly  and  without  jerks.  Before  raising  it  is  well 
to  see  that  the  strain  on  the  head  and  shoulder  straps  is 
equal,  as  in  that  case  the  patient  is  able  to  endure  the 
operation  for  a  longer  time  by  transferring  his  weight  alter- 
nately from  his  head  to  his  shoulders.  The  first  suspensions 
should  not  last  longer  than  from  one  to  two  minutes.^ 

Suspension  influences  both  the  respiration  and  the  circu- 
lation. The  former  becomes  costal  in  type  and  is  accelerated. 
The  patient  K.,  who  breathed  from  sixteen  to  eighteen  times 
per  minute  while  standing,  breathed  from  twenty-two  to 
twenty-four  times  per  minute  on  being  suspended.  In  other 
cases  a  similar  acceleration  was  noticed ;  on  an  average  it 
was  equal  to  four  per  minute.  The  pneumo-manometer 
also  showed  that  both  respiratory  acts  were  interfered  with. 
In  the  case  of  the  same  patient,  while  standing  the  pressure 
was  equal  to  — 30  mm.  of  mercury  for  inspiration  and  to  -f 
80  mm.  for   expiration ;  while  the    patient  was  suspended 

'  Dr.  Motschutkovsky  has  recently  modified  the  suspension  a]ipar;itus.  The 
collar  not  unfrequently  compresses  the  trachea  and  the  great  blood  vessels  of 
the  neck,  more  especially  in  stout  persons  ;  this  gives  rise  to  attacks  of  syn- 
cope, which  may  assume  a  dangerous  character,  to  vertigo  and  to  cyanosis.  In 
the  new  arrangement  the  collar  is  replaced  by  a  pad  and  a  chin  piece,  both 
connected  by  straps.  The  pad  is  made  of  hard  leather  and  is  applied  to  the 
occiput.  The  chin-piece  is  also  made  of  hard  leather,  is  cup-shaped,  and  its 
concavity  is  well  padded  and  lined  with  Avash  leather.  The  chin  of  the  patient 
is  received  into  the  hollow.  The  occipital  pad  and  the  chin-piece  are  con- 
nected by  means  of  straps,  which  pass  over  the  rami  of  the  lower  jaw  and 
over  the  mastoid  processes.  In  this  manner  compression  of  the  blood  vessels 
of  the  neck  is  avoided.  The  chin-piece  can  be  raised  or  lowered  by  means  of 
straps  in  such  a  way  that  the  head  remains  in  an  easy  position,  which  is  a 
point  of  the  utmost  importance. — Translatok. 

^In  order  to  avoid  attacks  of  vertigo  and  syncope  during  suspension,  Dr. 
Motschutkovsky  is  accustomed  to  pay  close  attention  to  the  state  of  the  patient's 
consciousness.     He  does  this  by  conversing  with  him. 

It  is  important  that  the  patient  should  not  be  allowed  to  rotate  about  a 
vertical  axis  :  this  is  apt  to  happen  when  the  ropes  used  are  new.— Translatok. 
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the  figures  were  — 10  mm.  for  inspiration  and  +  60  for 
expiration. 

The  pulse  rate  is  also  accelerated.  In  the  same  patient 
K.,  it  was  equal  to  sixty-four  beats  per  minute  while  stand- 
ing. During  the  first  minute  of  suspension  it  was  75  per 
minute,  during  the  third  it  was  82,  during  the  fourth  84, 
during  the  seventh  86,  during  the  ninth  86. 

Sphj'gmographic  tracings  show  that  the  blood  pressure 
is  raised  during  suspension  :  the  diastolic  wave  noticeably 
approaches  the  apex  of  the  systolic  wave.  As  the  shoulder 
straps  interfere  with  the  circulation  in  the  radial  arteries 
these  observations  were  carried  out  on  the  feinorals. 

From  these  meagre  data  it  is,  of  course,  impossible  to 
come  to  any  conclusion  as  to  the  reason  why  suspension 
does  good  ;  nor  is  it  clear  why  it  should  prove  most  useful  in 
the  treatment  of  tabes.  It  is  certain  that  during  suspension 
changes  take  place  in  the  relative  positions  of  the  spinal 
cord,  the  nerve  roots  and  the  vertebral  canal,  although  the 
nerve  roots  do  not  become  noticeably  tense.  It  is  probable, 
moreover,  that,  as  the  lower  extremities  become  elongated 
to  the  extent  of  more  than  8  cm.,  the  peripheral  nerves 
are  stretched,  as  they  are  in  the  operation  of  nerve  stretch- 
ing. Accordingly,  suspension  might  be  supposed  to  act  by 
effecting  dynamic  changes  in  the  peripheral  nerves  after 
their  emergence  from  the  vertebral  foramina. 

This  might  be  admitted,  if  the  treatment  were  effica- 
cious only  in  arresting  the  progress  of  the  disease.  But  as 
some  of  the  symptoms  are  markedly  improved,  it  appears  to 
me  improbable  that  this  can  be  due  to  changes  in  the 
nerves  alone.  In  all  slowly  progressing  degenerations  of 
the  central  nervous  system  it  appears  to  me  that  improve- 
ment can  only  be  brought  about  by  improving  the  nutrition 
of  those  parts  of  the  tissue  which  are  as  yet  only  slightly 
changed  ;  whether  this  takes  place  directly  or  by  increasing 
the  activity  of  the  collateral  circulation.  Of  late  novel  views 
as  to  the  physiological  pathology  of  tabes  have  begun  to  obtain 
ground.  According  to  these  views  (Adamkiewicz)  the  proxi- 
mate cause  of  degeneration  of  the  posterior  columns  is  a 
change  which  takes  place  in   the  blood  vessels.     Microsco- 
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pical  researches  have  shown,  that  the  changes  in  the  tissue 
begin  as  foci  (which  afterwards  become  blended)  situated  in 
the  neighbourhood  of  diseased  vessels.  It  is  obvious  that, 
if  the  nutrition  of  the  affected  parts  can  be  maintained  by 
increasing  the  blood-pressure,  these  parts  may  retain  their 
activity  for  a  longer  or  shorter  period.  AVe  have  seen  that 
during  suspension  the  blood  pressure  is  increased ;  the 
blood  vessels  are  at  the  same  time  stretched.  May  it  not 
be  that  these  changes  increase  the  activity  of  the  circulation 
in  those  vessels  of  the  cord,  which  are  as  yet  unaffected  ? 

It  is  remarkable  that  recent  cases  of  tabes  are  not  bene- 
fited to  the  same  extent  by  suspension  as  those  of  old 
standing.  I  am  of  course  far  from  claiming  that  tabetics 
can  be  cured  by  means  of  suspension.  But  on  comparing 
the  results  of  nerve  stretching  with  those  obtained  by  sus- 
pension, I  must  give  preference  to  the  latter.  Moreover, 
suspension  does  not  interfere  with  the  patient's  occupation, 
is  not  painful,  and  if  certain  precautions  be  observed,  is  not 
dangerous.  It  is  true  that  by  means  of  nerve  stretching  pain 
has  been  relieved  at  once  in  several  instances.  But  al- 
though this  is  effected  more  slowly  by  means  of  suspension, 
the  analgesic  effect  of  the  latter  mode  of  treatment  is  most 
marked.  None  of  those  trophic  disorders  which  sometimes 
follow  nerve  stretching  (probably  owing  to  irritation  of 
the  grey  substance  of  the  spinal  cord)  have  been  noticed  after 
suspension. 

The  conditions  which  I  have  considered  to  contra-indicate 
suspension  are  as  follows  : — 

1.  Heart  disease  and  disturbances  of  compensation. 

2.  Sclerosis  and  aneurysms  of  blood  vessels. 

3.  Marked  emphysema  of  the  lungs. 

4.  Cavities  in  the  lungs  and  liability  to  haemoptysis. 

5.  Previous  epileptic,  apoplectic  and  epileptiform  attacks. 

6.  Profound  anaemia  and  a  tendency  to  syncope. 
Patients  should  not  be  suspended  too  often  (not  oftener 

than   every   second  or   third  day),  nor  for   more  than  ten 
minutes  at  a  time.^ 

'  As  at  present  practised,  the  suspension  should  not.  as  a  rule,  be  proloDj^ed 
for  more  than  about  two  minutes  at  a  time. — P]D. 
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Frequent  (daily  or  twice  a  day)  and  prolonged  (twenty 
minutes)  suspensions  gave  rise  to  the  following  bad  effects : — 

One  patient  complained  of  sudden  loss  of  powder  in  the 
lower  extremities.  Some  had  pains  in  the  waist  and 
back.  Others  suffered  from  vertigo,  loss  of  appetite  and 
drowsiness.  A  small  haemorrhage  into  the  sclerotic  took 
place  in  one  patient.  Retention  of  urine  was  observed  in 
one  case.  Finally,  the  patient  F.  suffered  from  spasmodic 
contractions  of  the  lower  extremities  (which  did  not,  how- 
ever, la^t  long). 

I  have  not  been  able  to  decide  whether  the  aetiology  of 
tabes  have  an  eff3ct  in  rendering  some  cases  more  amenable 
to  treatment  by  suspension  than  others. 

In  order  to  avoid  fallacies  I  used  no  other  method  of 
treatment  at  the  same  time  as  suspension. 

The  sole  purpose  of  this  paper  is  to  register  results 
obtained  in  the  treatment  of  one  of  the  most  painful  and 
hitherto  most  hopeless  of  all  diseases.  I  look  forward  to  far 
more  extended  and  varied  investigations  in  order  that  the 
general  applicability  and  definitive  value  of  the  method  here 
described  be  brought  into  the  light  and  invested  with  scien- 
tific certainty.^ 

NOTE. 

Up  to  the  present  time  the  field  of  appUcation  of  suspensiou 
has  not  been  gi-eatly  extended  in  Dr.  Motschutkovsky's  wards,  but 
his  former  conclusions  have  been  repeatedly  confirmed  by  more 
recent  observations.  Particularly  good  results  have  been  obtained 
in  cases  of  peripheral  neuritis,  more  especially  of  the  sciatic  nerve. 
Among  the  tabetics  who  have  lately  been  treated  by  suspension, 
one  in  particular  gave  evidence  of  reniarkable  improvement.  This 
patient  committed  suicide  later  on.  Dr.  Motschutkovsky  and  my- 
self are  at  present  engaged  in  studying  tlie  histological  changes  of 
his  nervous  system  ;  the  results  of  our  investigation  will  be  pub- 
lished shortly.  A  series  of  observations  have  been  made  in 
Dr.  Motschutkovsky's  ward,  shewing  that  suspension  acts  benefi- 

'  This  article  was  published  in  1S83  in  the  Russian  paper  Vratch,  but  has 
till  now  remained  inaccessible  to  the  great  majority  of  medical  meo.  The 
translation  has  been  revised  by  the  author  ;  several  unimportant  passages  have 
been  omitted,  a  few  trifling  errors  corrected  and  one  or  two  additions  made  by 
the  author  and  myself.— Tkaxslator. 
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ciallyin  cases  of  impotence  of  non-tabetic  origin.  This  subject  will 
be  treated  by  Dr.  Felclman  in  a  paper  which  he  is  at  present 
preparing  for  the  press. — Translator. 

AUTHOR'S  NOTE,  June,  1889. 

I  have  been  able  to  obtain  accurate  information  as  to  the  sub- 
sequent history  of  these  patients  only  in  four  instances : — 

1.  The  patient,  P.  M.,  who  is  described  as  case  No.  1,  is 
at  present  following  his  occupation  of  assistant  to  a  carriage 
proprietor.  He  lives  at  the  distance  of  more  than  one  verst  (two- 
thirds  of  an  English  mile)  from  the  place  where  he  works,  and 
walks  there  every  day.  During  two  summers  he  was  in  the  habit 
of  going  on  foot  daily  to  bathe  in  a  salt  lake  at  the  distance  of 
about  five  versts  from  his  residence.  His  gait  is  still  ataxic,  and 
he  is  subject  at  times  to  various  paraesthesiae,  but  has  not  suffered 
from  pains  in  the  extremities.  Sexual  activity  is  present.  There 
is  no  patellar  reflex  and  the  pupillary  reflex  is  also  absent.  There 
has  been  no  relapse  of  any  kind,  although  the  patient  has  not 
been  suspended  since  he  left  the  hospital. 

2.  The  patient,  A.  F.,  described  as  case  No.  4,  considers  him- 
self to  be  completely  cured ;  he  is  able  to  work  as  before.  He 
continued  to  improve  rapidly  after  he  left  the  hospital,  and  since 
that  time  has  not  been  treated  in  any  way. 

3.  One  of  the  twelve  tabetics  who  are  mentioned  in  the  table, 
has  remained  free  from  lightning  pains  in  the  extremities  and 
from  incontinence  of  urine  ever  since  he  was  treated  by  suspension. 
The  patellar  and  pupillary  reflexes  are  both  absent. 

4.  Finally,  another  tabetic,  also  included  in  the  table,  was 
under  observation  for  two  years  after  his  course  of  treatment  was 
completed.  He  then  removed  to  Moscow  and  has  not  since  been 
heard  of.  During  that  period  there  was  no  recurrence  of  gastric 
crises,  from  which  he  used  to  suffer  at  least  once  or  twice  every 
week.  His  gait  also  continued  to  be  fairly  good.  The  rapid  pro- 
gressive deterioration  of  his  eyesight,  which  existed  previous  to 
treatment,  was  arrested.     The  patellar  reflex  remained  absent. 

With  regard  to  the  question  whether  a  second  course  of  sus- 
pensions might  not  be  necessary  in  some  instances,  I  may  state 
that  I  have  not  as  yet  had  occasion  to  resort  to  such  a  measure. 


Cliniciil  Cas^s. 

CASE  OF  TUMOUE  OF  THE  EIGHT  TEMPOEO- 
SPHENOIDAL  LOBE  BEAEING  ON  THE 
LOCALISATION  OF  THE  SENSE  OF  SMELL 
AND  ON  THE  INTEEPEETATION  OF  A  PAE- 
TICULAE  VAEIETY  OF  EPILEPSY.^ 

BY   J.    HUGHLINGS   JACKSON,  M.D.,    F.E.C.P.,  LL.D.,    F.E.S., 
AND    CHARLES   E.    BEEYOE,  M.D.,  F.E.C.P. 

Emily  M.,  a  widow,  aged  53,  was  admitted  under  our  care 
(National  Hospital  for  the  Epileptic  and  Paralysed),  November 
25th,  1887  ;  she  died  December  31,  1887.  For  nearly  all  of  the 
notes  of  the  case  w-e  are  indebted  to  Dr.  Hull.  There  is  nothing 
very  noteworthy  in  her  family  history,  nor,  until  this  illness,  in 
her  personal  history.  She  said  that  she  had  had  a  polypus  re- 
moved from  the  uterus  some  years  ago.  The  first  thing  in  her 
present  illness,  about  thirteen  months  before  admission,  was  the 
occurrence  of  epileptic  fits.  As  these  attacks  were  very  odd, 
independent  accounts  of  them  were  obtained  by  Dr.  Beevor,  Dr. 
Hull  and  Dr.  Hughlings  Jackson ;  there  was  no  essential  varia- 
tion, if  indeed  any,  in  the  several  accounts. 

The  first  account  given  is  by  the  patient's  sister ;  some  of  the 
facts  stated  were  of  course  obtained  by  her  from  the  patient.  The 
patient  was  a  cook.  In  the  paroxysm  the  first  thing  was  tremor  of 
the  hands  and  arms  ;  she  saw  a  little  black  woman  who  was  always 
very  actively  engaged  in  cooking ;  the  spectre  did  not  speak. 
The  patient  had  a  very  horrible  smell  f so-called  "subjective 
sensation"  of  smell)  which  she  could  not  describe  (vide  infra). 
She  had  a  feeling  as  if  she  were  shut  up  in  a  box  with  a  limited 
quantity  of  air  (probably  this  was  only  her  way  of  speaking  of  a 
feeliiig  of  suffocation;  see  Dr.  Hull's  note  of  the  paroxysm).  She 
would  stand  with  her  eyes  fixed  and  directed  forwards  for  a  few 
moments,  and  then  say,  "  What  a  horrible  smell !  "  The  patient 
did  not,  so  her  sister  reported,  lose  consciousness,  but  remem- 

'  Read  before  the  Medical  Society  on  February  ISth.  1889. 
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Tiered  everything  that  happened  during  the  attack ;  she  turned  of 
a  leaden  colour.  The  patient  told  us  that  she  passed  her  urine 
in  the  seizures.  There  was  no  struggling,  and  the  tongiie  was 
not  bitten.  She  never  believed  the  spectre  to  be  a  real  person. 
After  leaving  her  kitchen  work  she  had  paroxysms  with  the  smell 
sensation,  but  no  spectre.  She  had  had  these  paroxysms  ever 
since,  sometimes  three  in  a  day,  sometimes  one  in  two  days. 

The  patient  herself  gave  to  Dr.  Beevor,  before  her  admission, 
and  to  Dr.  Hughlings  Jackson  and  Dr.  Hull  afterwards,  essen- 
tially the  same  account  of  the  paroxysms  with  the  spectre  and 
smell.     The  following  is  re-description  in  essential  features. 

Dr.  Hull  writes  that  she  said  that  in  the  paroxysms  she 
used  to  see  a  little  black  woman  who  was  rather  agreeable  and  was 
always  flitting  about  the  kitchen  ;  she  always  saw  the  same 
woman  in  every  paroxysm.  She  never  thought  it  was  anything 
but  a  vision,  but  was  much  worried  about  it.  When  she  had  a 
fit,  she  used  to  have  a  very  nasty  smell — "  burning  dirty  stuff" ;  the 
smell  rising  after  the  fit  made  her  feel  suffocated. 

The  patient's  memory  had  been  getting  worse  for  six  or 
seven  months,  but  no  other  mental  symptoms  were  noted  except 
those  which  were  paroxysmal — those  already  stated.  It  is  to  be 
particularly  noted  that  she  had  not  complained  of  headache 
during  her  illness — a  noteworthy  fact  in  a  case  of  large  cerebral 
tumour ;  she  had  pains  in  the  neck  for  the  last  week  or  two. 
Her  illness  had  been  preceded  by  trouble,  loss  of  money — not  a 
likely  thing  to  have  been  the  cause,  or,  at  any  rate,  more  than 
the  exciting  cause,  of  any  such  symptoms  as  she  had.  A  week 
before  admission  she  was  noticed  to  get  gradually  weak  of 
the  left  side,  and  it  was  observed  that  the  face  was  "  lop-sided," 
and  the  left  eye  was  noticed  to  close.  She  complained  of  a 
leathery  feeling  on  the  left  side  of  the  body. 

On  admission,  November  '25th. — A  very  fat  woman  ;  she  lay 
mostly  in  a  torpid  condition.  After  a  good  deal  of  rousing  she 
could  be  made  to  walk  and  could  walk  fairly  well  when  urged 
along,  yet  without  decided  paralysis  of  the  limbs  there  was  a 
tendency  to  go  to  the  left.  The  patellar,  triceps  and  wrist  jerks 
were  equal  on  the  two  sides  ;  there  was  no  ankle  clonus  ;  the 
right  plantar  reflex  was  greater  than  the  left,  but  both  were 
active.  There  was  a  little  dropping  of  the  left  side  of  the  face, 
especially  seen  when  she  spoke.  The  tongue  was  protruded 
slightly  to  the  left ;  it  was  not  tremulous.  There  was  no  ocular 
paralysis,  no  nystagmus  ;  the  pupils  were  of  equal  size  and  their 
reactions  were  normal.     There  was  no  hemianopia.     Sensation, 
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tested  by  light  touches  and  by  pin  pricks,  appeared  to  be  normal 
and  equal  on  the  two  sides  of  the  body.  The  optic  discs  were 
normal.  A  few  days  later  (December  1st),  it  was  found  that  she 
could  read  fairly  well  with  spectacles,  but  did  so  as  if  it  were  a 
great  trouble,  and  spoke  in  a  slipshod,  slovenly  kind  of  way. 
(There  was  never  any  aphasia,  nor  any  real  difficulty  in  articu- 
lation ;  nothing  more  in  her  speech  than  inertness,  as  in  all  else.) 
Taste  and  smell  w^ere  normal.  To  return  to  the  account  of 
November  25th :  there  was  no  obvious  defect  of  hearing,  she 
being  able  to  hear  on  both  sides.  No  trustworthy  comparison 
between  the  ears  could  be  made  on  account  of  her  condition. 
There  was  no  visceral  disease  discovered,  and  the  necropsy 
revealed  none.  It  may  be  well  to  say  that  she  kept  her  bed 
until  death,  except  that  she  was  occasionally  got  up,  as  will  be 
mentioned,  to  test  her  legs  ;  as  will  be  seen,  she  had  the  delusion 
that  she  got  up  to  walk  at  other  times. 

November  'llth. — She  disturbed  the  other  patients  in  the 
night  for  some  time  by  calling  out  for  chops.  In  the  morning 
she  did  not  remember  anything  about  it. 

December  1st. — It  was  to-day  that  her  reading  was  tested  and 
that  hemianopia  was  excluded.  She  walked  half  the  length  of 
the  ward,  but  had  to  be  supported  ;  she  leant  heavily  against  the 
table  and  chairs,  and  would,  unhelped,  have  fallen ;  she  made 
no  attempt  to  save  herself.  She  took  food  well :  she  said  she 
had  no  pain  anywhere. 

December  8th. — She  said  that  this  morning  she  had  a  fit,  and 
that  it  consisted  in  a  suffocating  feeling ;  she  had  also  a  "nasty 
dreadful  smell,"  but  she  could  not  describe  it  more. 

December  9th. — This  morning,  at  7  a.m.,  she  said  she  wanted 
to  get  up  and  go  out.  She  said  she  was  convinced  that  she  was 
perfectly  able  to  walk,  and  said  that  she  did  walk  yesterday. 
She  said  that  slie  sometimes  got  up,  and  she  complained  that  she 
was  flung  back  on  her  bed ;  she  spoke  in  an  aggrieved  way. 
When  got  up  it  was  found  that  she  did  walk  a  little  better  than 
when  last  tested  ;  she  still  has  a  marked  tendency  to  fall  to  the 
left,  and  would  fall  to  that  side  if  not  supported.  She  says,  not- 
withstanding, that  she  is  quite  able  to  walk. 

Decejiiber  V.)th. — She  says  that  she  thinks  she  went  for  a 
walk  yesterday.  Is  very  lethargic  this  morning  and  can  scarcely 
be  got  to  say  anything.  No  optic  neuritis.  Urine  acid,  no 
albumen. 

Decoiiber  23rd. — The  patient  has  been  getting  into  a  still 
more  torpid  condition  the  last  few  days.     The  left  arm  and  leg 
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are  almost  perfectly  powerless ;  passive  movement  of  the  le^ 
causes  pain.  Sensation  not  absent,  but  difficult  to  estimate  on 
account  of  the  patient's  condition.     No  optic  neuritis. 

December  27th. — Is  still  very  drowsy.  Her  left  side  seems  to 
be  quite  paralysed,  but  no  loss  of  sensation  is  made  out.  To- 
day Mr.  Gunn  examined  the  patient's  eyes.  The  examination 
was  difficult  on  account  of  the  patient's  condition,  and  from  mucus 
on  the  cornea.  She  was  asleep  when  the  examination  was  begun, 
and  her  pupils  were  contracted  to  a  small  (normal)  size  ;  shortly 
afterwards  she  became  partially  aroused,  and  then  the  pupil 
suddenly  dilated  to  the  same  size  that  it  had  been  some  hours 
previously  under  atropine.  It  did  not  contract  to  light.  There 
was  well-marked  double  optic  neuritis  ;  the  edge  of  the  right  disc 
was  undefined ;  the  outer  edge  of  the  left  was  still  determinable  ; 
there  was  not  much  swelling,  and  there  were  no  haemorrhages. 

December  '^Ist. — After  only  a  gradual  worsening,  she  died  to- 
day at  3  A.M. 

Necropsy,  January  %id,  188H  (thirty-five  hours  after  death). 
There  was  a  small  sub-peritoneal  fibroid,  about  the  size  of  a  hen's 
egg,  of  the  uterus.  Beyond  this  nothing  noteworthy  was  found 
except  in  the  head.  The  brain  and  cord  were  given  to  Dr.  Beevor 
for  investigation. 

EXAMINATION  OF  THE  BKAIN. 

BY   DK.    ISEEYOR. 

The  patient,  a  description  of  whose  case  Dr.  Hughlings 
Jackson  has  just  read,  first  came  under  my  care  as  an  out- 
patient at  the  Queen  Square  Hospital.  She  there  described 
to  me  the  aura  which  Dr.  Jackson  has  detailed,  the  nasty 
smell  followed  by  a  sense  of  suffocation,  and  the  vision  of 
the  little  black  woman  who  was  very  busy  about  the  kitchen. 
The  combination  of  these  two  things  sounds  so  fantastic 
and  almost  absurd,  that  I  feel  pretty  sure  that  one  would  be 
very  liable  to  overlook  their  importance,  or  to  consider  them 
to  be  merely  the  utterances  of  an  h^'sterical  patient,  if  Dr. 
Jackson  had  not  impressed  upon  us  in  his  writings  the 
absolute  necessity  of  accurately  recording  all  the  details 
which  a  patient  gives  of  the  warning  preceding  an  epileptic 
seizure,  however  trivial  they  may  seem. 

It  is  interesting   to   note  with    regard  to  the  co-exist- 


350  CLINICAL    CASES. 

eiice  of  the  visual  aura  and  the  sense  of  suffocation  with 
this  sense  of  a  horrid  smell,  that  Dr.  Gowers,  in  his  work 
on  "Epilepsy,"  p.  62,  states,  "that  the  only  associations 
noted  (with  the  olfactory  aura)  were,  with  a  visual  aura  (two 
cases)  and  with  a  feeling  of  suffocation  (two  cases)." 

After  the  patient  had  been  an  out-patient  for  a  few 
w^eeks  she  became  worse,  and  was  admitted  under  Dr. 
Jackson. 

As  the  case  has  been  so  fully  described  from  its  clinical 
aspect  by  Dr.  Jackson,  I  need  not  further  allude  to  it. 

On  examination  of  the  brain,  it  was  seen  that  the  right 
temporo-sphenoidal  lobe  was  the  seat  at  its  most  anterior 
extremity  of  a  tumour  of  the  size  of  a  tangerine  orange. 
The  growth  was  seen  to  involve  the  extreme  tip  of  the 
temporo-sphenoidal  lobe,  and  especially  the  part  of  it  wliich 
is  in  fi'ont  of  the  uncus  of  the  hippocampal  or  uncinate 
convolution,  and  which  contains  the  structure  known  as  the 
imcleus  amygdalae. 

This  extreme  anterior  end  of  the  temporo-sphenoidal 
lobe  is  called  the  pyriform  or  hippocampal  lobule,  and  has 
been  found  by  Broca  to  be  very  much  developed  in  animals 
with  a  keen  sense  of  smell,  such  as  cats,  dogs  and  rabbits, 
and  to  be  quite  rudimentary  in  animals  like  the  dolphin, 
which  have  very  little  powers  of  smelling. 

According  to  Dr.  Ferrier's  experiments  ("  Functions  of 
the  Brain,"  p.  320),  he  states  that  the  "  affections  of  smell 
and  taste  are  evidently  related  to  lesions  of  the  hippocampal 
lobule  and  the  neighbouring  regions." 

The  exact  position  of  the  growth  will  be  more  clearly 
shown  by  describing  the  appearances  seen  when  fi-ontal  {i.e., 
transverse  vertical)  sections  are  made  across  the  brain. 

On  making  a  frontal  (transverse  vertical)  section  through 
the  brain  at  tlic  level  of  the  optic  chiasma  (Fig.  4)  the 
wliole  of  the  anterior  end  of  the  temporo-sphenoidal  lobe 
of  th(!  right  side  was  found  to  be  occupied  by  a  tumour ;  it 
involved  the  nucleus  amygdaloo  and  the  central  white  matter 
of  the  temporo-splienoidal  lobe ;  but  it  did  not  affect  the 
grey  cortex  of  the  uncinate  convolution  (hippocampal  convo- 
lution), or  of  the  first  temporo-sphenoidal  convolution.    The 
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nucleus  lenticularis  was  much  compressed  and  flattened  by 
the  growth,  and  the  internal  capsule  seemed  to  share  in  the 
compression.  On  making  a  frontal  section  of  the  brain  at 
the  level  just  in  front  of  the  pons  (Fig.  5),  all  the  central 
white  matter  of  the  right  temporo-sphenoidal  lobe  was  seen 
to  be  involved.  The  lesion  lay  just  outside  the  descending 
cornu  of  the  right  lateral  ventricle.  The  cortex  and  white 
matter  of  the  hippocampal  and  first  and  second  temporo- 
sphenoidal  convolutions  were  not  affected  ;  the  cortex  of  the 
third  temporo-sphenoidal  convolution  was  not  involved,  but 
its  central  white  matter  was  partly  invaded  by  the  growth. 

At  the  level  of  a  frontal  section  through  the  middle 
of  the  pons  (Fig.  6),  the  lesion  is  seen  about  the  size  of 
a  threepenny  piece  just  outside  and  below  the  descending 
cornu  of  the  lateral  ventricle  and  the  cornu  ammonis ; 
it  involves  the  inferior  part  of  the  central  white  matter 
of  the  temporo-sphenoidal  lobe,  but  it  does  not  extend  to  the 
convolutions  or  their  central  white  matter. 

Behind  this  point  the  lesion  rapidly  diminished  in  size 
and  was  hardly  visible  in  the  next  section,  which  was  made 
about  half  an  inch  behind  the  preceding  one. 

On  microscopic  examination  by  Dr.  Colman,  the  resident 
medical  oliicer  to  the  hospital,  the  growth  was  found  to  be 
a  small  round-celled  sarcoma. 

It  will  thus  be  seen  that  we  have  here  a  tumour  which  is 
localised  in  one  spot,  namely,  the  extreme  anterior  end  of 
the  right  temporo-sphenoidal  lobe,  the  part  which  is  called 
the  hippocampal  lobule  and  which  contains  the  nucleus 
amygdalaB.  This  region  is  largely  developed  in  animals 
with  a  keen  sense  of  smell,  and  in  his  experiments  Dr.  Fer- 
rier  has  found  in  monkeys  that  this  part  of  the  brain  is 
associated  with  the  sense  of  smell.  I  think  we  are  therefore 
justified  in  thinking  that  the  sensation  which  the  patient 
complained  of,  viz.,  "  the  horrid  smell,"  was  produced  by 
the  irritation  of  the  grey  matter  of  the  olfactory  centre  in 
the  right  hippocampal  lobule,  and  it  is  interesting  to  note 
that  this  centre  was  probably  not  entirely  destroyed,  as  is 
shown  by  the  fact  that  the  sense  of  smell  was  not  abolished 
on    that    side,  and  that  had    the    whole    olfactory  centre 
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been  destroyed,  there  would  not  have  been  any  cells 
remaining  to  register  the  irritation  caused  by  the  growth, 
and  to  produce  in  the  mind  of  the  patient  the  sensation  of  a 
"  horrid  smell." 

The  growth  had  also  pressed  upwards  upon  the  right 
lenticular  nucleus  and  the  internal  capsule  of  the  same  side, 
and  this  would  account  for  the  weakness  of  the  left  side  of 
the  tongue  and  the  protrusion  of  this  organ  to  the  left,  and 
also  for  the  drooping  of  the  left  side  of  the  face — symptoms 
which  were  noticed  on  the  patient's  admission.  It  is  im- 
portant to  note  that  although  on  admission  there  was  no 
absolute  paralysis  of  the  left  arm  and  leg,  they  subsequently 
became  completely  paralysed,  due,  no  doubt,  to  the  gradual 
growth  of  the  tumour.  The  fibres  in  the  internal  capsule 
which  pass  down  from  the  cortex  for  the  face  and  tongue  are 
more  anterior  in  the  horizontal  line  than  those  for  the  limbs, 
and  this  would  perhaps  account  for  the  face  being  affected 
before  the  limbs. 

Bemarlis  hy  Br.  HughUngs  Jacl-son. — This  case  interests 
me  especially  as  presenting  epileptic  fits  with  what  I  call  the 
"  dreamy  state  "  (commonly  called  "intellectual  aura  "),  in 
association  with  a  crude  sensation  of  smell.  It  is  one  of  a 
group  of  epilepsies  on  which  I  remarked  in  a  paper  in 
'  Beain,'  July,  1888  ("On  a  Particular  Variety  of  Epilepsy: 
Intellectual  Aura ") .  The  case  is  referred  to  in  afoot-note 
on  the  first  page  of  that  article. 

The  case  is  of  great  value  as  evidence  bearing  on  locali- 
sation in  the  cortex  of  the  anatomical  basis  of  the  sense  of 
smell ;  it  confirms  Ferrier's  researches.  I  leave  this  aspect 
of  the  case  for  my  colleague,  Dr.  ]3eevor,  to  comment  on.  I 
would,  however,  remark,  that  had  there  been  no  crude  sen- 
sation of  smell  (physically  no  paroxysmal  discharge  of  olfac- 
tory nerve  elements)  the  case  might  have  been  thought  of  as 
discountenancing  Ferrier's  localisation.  But  the  case  shews 
that  not  only  the  effects  of  destructive  lesions,  but  those  of 
discharging  lesions  also  have  to  be  considered  with  regard  to 
sensory  localisation,  just  as  both  are  considered  with  regard 
to  motor  localisation. 

I  refer  to  my  paper  in  '  Bkain,'  July,  1888,  for  further 
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remarks  on  the  variety  of  epilepsy,  of  which  this  case  is  one 
example.  I  once  more  draw  attention  to  Dr.  James  Ander- 
son's report  of  the  case  of  one  of  his  patients,  who  had  this 
variety  of  epilepsy  and  a  crude  sensation  of  taste — '  Beain,' 
October,  1888. 

Bemarks  hij  Dr.  Bcevor. — Besides  the  case  reported  by  Dr. 
James  Anderson,  to  which  reference  has  already  been  made, 
Dr.  Ferrier  has  referred  lis  to  two  cases  in  which  there  were  ol- 
factory symptoms  during  life  due  to  intracranial  growths. 
The  first  case  is  one  by  Sander,^  described  as  "  Epileptische 
Anfallemit  subjectiven  Geruchs  Empfindungen  bei  Zerstorung 
des  linken  Tractus  olfactorius  durch  einen  Tumor."  Here  the 
patient  had  fits  which  were  preceded  by  the  warning  of  a 
"dreadful  disagi-eeable  smell,"  and  he  then  had  chewing 
movements  of  the  jaws  and  spitting  of  saliva, =  and  later  on 
he  had  convulsions  about  the  face  but  not  in  the  limbs.  The 
patient  became  blind,  and  his  mental  condition  very  obtuse, 
so  that  it  was  never  possible  to  test  his  sense  of  smell  on  the 
two  sides.  On  post-mortem  examination  there  was  found, 
in  the  middle  fossa  of  the  skull,  a  tumour  (glioma)  the  size 
of  half  a  large  apple,  situated  on  the  under  surface  of  the 
brain,  at  the  border  of  the  left  frontal  and  temporal  convolu- 
tions. Half  the  growth  involved  the  anterior  part  of  the 
temporo-sphenoidal  lobe,  the  other  part  reached  anteriorly 
across  the  fissure  of  Sylvius,  so  as  to  involve  completely  two 
gyri  of  the  frontal  lobe  (which  two  gyri  is  not  stated)  ; 
inwards  the  growth  reached  the  middle  line.  The  important 
point  was  that  the  left  tractus  olfactorius  was  intact  only  at 
its  anterior  part,  but  posteriorly  it  was  involved  in  the  growth 
with  the  left  optic  nerve  and  tract.  Part  of  the  growth 
affected  the  base  of  the  left  temporal  lobe  and  grew  into  the 
brain  substance  below  the  lenticular  nucleus,  and  another 
part  on  the  inner  surface  of  the  lateral  ventricle  involved 
the  left  amnion's  horn. 

In   the    above   case,    although   the   anterior  end   of  the 

'  Archiv.  f.  Psych.,  1874,  vol.  iv.,  p.  234. 

-  Dr.  Hughlings  Jackson  has  frequently  drawn  attention  to  the  occurrence 
of  the  "  dreamy  state "  with  chewing  movements  and  with  spitting.  In 
Lander's  patient,  and  in  the  other  cases  referred  to  in  my  remarks  in  the  text 
there  is  no  mention  of  a  "  dreamy  state  "  (intellectual  aura), 

VOL.    XII.  23 
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temporo-splienoidal  lobe  seemed  to  have  been  involved,  the 
growth  was  so  large  as  to  have  destroyed  the  left  olfactory 
tract,  so  that  it  would  be  impossible  to  say  whether  the 
attacks  were  not  caused  by  pressure  of  the  growth  on  this 
tract ;  it  was  also  impossible  to  ascertain  whether  the  sense 
of  smell  was  intact  on  the  two  sides. 

Sander  refers  to  other  cases  by  Lockemann,^  Westphal," 
Schlager,^  in  which  olfactory  aurse  preceded  the  fits,  but  in 
all  these  cases  the  olfactory  bulb  or  tract  was  affected  either 
l^y  tumours  gi'owing  either  in  them  or  from  the  overljdng 
frontal  lobes. 

In  none  of  these  cases  did  the  lesion  occur  in  the 
temporo-sphenoidal  lobe  wdthout  involving  the  olfactory 
nerves,  and  they  do  not  afford  any  direct  evidence  of  the 
localisation  of  the  olfactory  centre  in  the  tip  of  the  temporo- 
sphenoidal  lobe. 

The  second  case  referred  to  by  Dr.  Ferrier  is  one  by 
Dr.  McLane  Hamilton — "  On  Cortical  Sensory  Discharging 
Lesions  (sensor^'  epilepsy)."''  Here  a  W'Oman,  aged  forty,  had 
attacks  dating  from  her  tenth  year,  when  she  had  a  fall  on  to 
her  head.  In  the  attacks  she  frothed  at  the  mouth,  became 
livid  and  was  convulsed  for  a  great  time,  but  before  the  fits 
she  nearly  always  had  a  peculiar  aura  :  "  She  suddenly  per- 
ceived a  disagreeable  odour,  sometimes  of  smoke,  sometimes 
of  a  foetid  character,  and  quite  uncomplicated  by  other  sensorj'^ 
warnings.  She  compared  it  to  the  smell  of  burning  rags  or 
the  smell  of  a  match,  and  '  it  sometimes  rose  up  her  head  and 
choked  her. ' "  Two  years  later  she  died  from  phthisis,  and  in  the 
brain  a  low-grade  form  of  haemorrhagic  pachy-meningitis  was 
found  al)0ut  the  base  of  the  brain.  The  most  marked  changes 
were  found  in  the  lower  part  of  the  right  temporo-sphenoidal 
lobe,  where  a  decided  shrinkage  of  tissue  was  seen,  with 
depression  and  adhesion  of  the  pia  mater,  the  induration 
involving  the  uncinate  gj'rus  and  parts  of  the  adjacent  con- 
volutions. The  olfactory  nerves  were  not  involved,  nor  was 
the  third  frontal  convolution.     From  the  sketch  of  the  brain 

'  Zeitschr.  f.  ration  Med..  Vol,  XIL,  p.  3-iO. 

-  Allff.  Zeitschr.  f.  Psych.  Vol.  XX.  p.  iS't. 

=■  Z.'itschr.  iler  (Icscllsch.  d.  Aci/.te  zii  Wicii,  1S.58,  No?.  19-20. 

■*  Aor  York  Mrdical  Jounuil.  1^82,  Vol.  XXXV.,  p.  575. 
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given  in  this  paper,  the  lesion  seems  to  have  involved  the 
inferior  surface  of  the  temporo-sphenoidal  convolution  ex- 
tending to  the  anterior  end,  and  affecting  especially  the  third 
temporo-sphenoidal  and  the  uncinate  convolutions  ;  but  to 
vi^hat  extent  this  latter  was  involved  is  not  mentioned,  nor 
is  it  stated  whether  the  disease  involved  the  uncus  itself, 
the  cornu  ammonis,  the  hippocampal  lobule,  or  the  inner 
surface  of  the  temporo-sphenoidal  lobe. 

The  last  case  is  exceedingly  good  for  the  purposes  of 
localisation,  as  the  lesion,  as  far  as  it  is  described,  was  very 
definite,  and  the  olfactory  nerves  were  found  to  be  intact. 
Unfortunately,  however,  there  is  no  mention  as  to  the  con- 
dition of  the  sense  of  smell  on  the  two  sides  durins;  life. 


Fig.  1. 
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Fig.  2. 


Fid.  3. 
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Fig.  4. 


Fig. 


EXPLANATION  OF  THE  FIGURES. 

The  part  occupied  by  the  tumour  is  showu  as  it  appeared  on  the  surface  of 
the  l)raia,  and  also  in  frontal  sections. 

The  horizontal  transverse  lines  ruled  across  Fig.  I  indicates  the  levels  at 
which  the  frontal  sections,  shewn  by  Figs.  4,  5  and  6,  were  made. 


Critical  gigcsts. 

CEEEBEAL  LOCALISATION  IN  ITS  PEACTICAL 
EELATIONS. 

BY    CHARLES    K.    MILLS,    M.D. 

{Continued  from  ]}.  288.) 
A  CAREFUL,  elaborate,  clinical  study  of  hemiplegias,  monoplegias 
and  aphasias  will  eventually  enable  us  to  separate  with  consider- 
able certainty  lesions  of  the  cortex  from  those  of  the  centrum 
ovale,  capsules,  and  ganglia*.  We  will  do  this  by  relating  the 
symptoms  found  not  only  to  lesions  of  the  cortex  and  the  pro- 
jection system  of  fibres,  as  is  too  commonly  the  restriction 
placed  on  our  studies  in  this  direction,  but  also  to  lesions  of 
commisural  and  association  fibres.  I  am  convinced  that  a  lack 
of  consideration  of  these  commisural  and  association  fibres  is  at 
the  bottom  of  much  of  our  confusion  in  analysing  certain  cases. 
Very  few  lesions  are  absolutely  cortical.  Many  of  those  which 
are  generally  regarded  as  cortical  involve  to  a  greater  or  less 
extent  the  sub-cortex.  As  every  convolution  of  the  cerebral 
surface  is  connected  with  some  other,  and  probably  with  many 
other  convolutions,  some  association  fibres  must  nearly  always 
be  destroyed  in  these  cases. 

Differential  Diagnosis,  i)ariicularly  of  Jacksonian  Epilepsy — Dural 
and  other  Be/lex  Epilepsies. 

Sufficient  diagnostic  diiliculties  are  still  present  to  make  it 
important  in  the  light  of  the  tremendous  impetus  towards  opera- 
tions to  carefully  examine  all  questions  of  diiferential  diagnosis. 
We  should  know  in  connection  with  cerebral  motor  localisation, 
whether  certain  affections  do  not  simulate  cortical  epilepsy  so 
closely  as  to  sometimes  endanger  exact  diagnosis.  In  certain 
motor  and  especially  spasmodic  affections  for  example  we  have 
striking  resemblance  between  affections  clearly  of  reflex  origin 
and  those  as  demonstrably  central.  Trigeminal  epilepsies, 
whether   dural,    facial,    dental,   nasal,  pharyngeal,  laryngeal,  or 
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of  whatever  local  origin,  may  cause  unilateral  convulsions  or 
even  monospasm.  Brown- Sequarcl  has  contributed  largely  to  our 
knowledge  of  this  subject  both  in  his  early  and  recent  researches. 
During  a  few  years  stimulated  by  practical  specialism,  much  work 
in  the  direction  of  diagnosis  and  treatment  of  reflex  epilepsy  has 
been  done,  some  of  the  best  of  it  by  members  of  the  xissociations 
represented  in  this  Congress.  The  same  conclusion  might  bs 
arrived  at  for  all,  as  that  of  Boucheron  ^  with  reference  to  aural 
epilepsy,  namely,  that  spasm  may  proceed  from  lesions  of  the 
ear,  eye,  nose,  pharynx,  larynx,  face,  scalp,  or  dura  mater,  and 
may  present  all  the  clinical  varieties  of  epilepsy,  or  even  a  form 
of  hystero-epilepsy  ;  and  that  the  point  of  origin  of  these  disorders 
is  intense  excitation  of  a  sensory  nerve. 

Dural  epilepsies  are  especially  worthy  of  attention.  During  a 
recent  operation  in  one  of  the  Philadelphia  hospitals  a  faradic 
current  accidentally  applied  to  the  dura  mater  almost  instantly 
produced  spasm  which  invaded  the  whole  body.  Dupuy  ^  has 
published  various  papers  regarding  irritation  of  the  dura  mater 
causing  muscular  movements,  claiming  that  his  results  are  con- 
stant when  the  animal  experimented  upon  is  not  in  a  state  of 
anaesthesia  incompatible  with  the  manifestations  of  animal  life, 
and  when  it  has  not  lost  too  much  blood.  Brown- Sequard  and 
Burdon  Sanderson  have  recorded  similar  phenomena ;  and  the 
facts  of  these  experiments  have  been  used  as  arguments  against 
cortical  localisations.  The  Committee  of  the  New  York  Society 
of  Neurology  and  Electrology,  in  1874  found  that  galvanisation 
of  the  dura  or  other  sensitive  parts  produced  by  reflex  action 
muscular  twitchings,  oftenest  on  the  same  side  of  the  body. 
Duret  3  has  given  particular  attention  to  the  role  played  by  the 
dura  mater  in  the  production  of  sensory,  spasmodic,  and  other 
j)henomena.  He  does  not  however,  with  Dupuy,  hold  that  the 
fact  of  the  production  of  spasms  ia  this  way  in  the  least  invali- 
dates the  doctrine  of  cortical  motor  localisation,  but  that  a  clear 
differentiation  between  dural  and  cortical  spasm  can  be  made. 
Eochefontaine  has  shown  that  irritation  of  the  dura  mater  deter- 
mined cries  of  pain  and  general  movements  more  or  less  energetic  ; 
and  also  that  mechanical  irritation  of  the  sensitive  points  of  the 
membrane  produced  in  certain  conditions  movements  limited  to 

'  Compt.  vend.  Acad,  de  Sc.  Paris,  1887,  cv.,  944-947. 

-  Exameti  de  /luelque points  de  la  j)hyslolo[jle  dii  cerveau.  (These  inangurale, 
Paris,  1873. j  Also  :  Experiences  sur  Ics  functions  motrices  du  ccrveaii^  ISSd. 
^ompt.rend.  des  seances  de  VAcad.  des  Sci. 

^'  Sur  Irs  Traumatlsmcs  CcWbraiix'  and  Brain,  April,  1878. 


360  CRITICAL    DIGESTS. 

one  or  several  parts  of  the  body,  the  movements  of  the  hmbs  on 
the  same  side  being  more  energetic  than  those  on  the  opposite 
side.  Franck  has  made  careful  comparison  and  contrast  of  cor- 
tical epilepsies  and  those  which  are  reflex  and  toxic,  including 
those  which  are  due  to  irritative  lesions  of  the  dura  mater.  In 
one  of  his  experiments  ^  he  produced  an  epileptic  seizure  from 
mechanical  irritation  of  the  dura,  and  among  other  things  noted 
was  that  at  the  moment  of  the  irritation  of  the  dura  mater  the 
muscles  of  the  face  of  the  same  side  were  attacked  with  violent 
convulsions.  Attacks  followed,  as  many  as  nine  in  twenty-five 
minutes,  all  clonic  and  generalised. 

The  following  is  an  abstract  of  the  record  of  this  experiment : 

"  Experiment  No.  45  (Jan.  7, 1879)  with  M.  Senna  of  Coimba^. 
Eeflex  attack  of  epilepsy  (excitation  of  the  dura  mater)  commenc- 
ing on  the  side  irritated. — State  of  disease. — Arrest  of  the  salivary 
flow  in  the  attacks. — New  series  of  reflex  attacks  by  incision  in 
the  skin. — Circulatory  modifications  in  this  form  of  epilepsy. 

"  A  young  dog,  spaniel  of  large  size,  very  vigorous.  The  motor 
zone  was  exposed  at  the  right  side  while  under  the  influence  of  a 
slight  anaesthetic  of  chloroform  ;  a  large  opening  was  made  in  the 
frontal  sinus  in  order  to  discover  the  excitable  region,  the  crucial 
edge  forward. 

"  It  was  proposed  to  study  at  the  same  time  with  salivation, 
the  modifications  of  the  heart  and  of  compression  in  their  connec- 
tion with  the  cortical  origin  of  convulsions ;  but  the  animal  was 
taken  with  a  reflex  attack  of  epilepsy  under  the  following  condi- 
tions :  The  dura  mater  had  been  cut  all  round  the  trephining 
point ;  a  fragment  remained  adherent  to  the  anterior  inferior 
angle  of  the  wound  and  caused  a  slight  flow  of  blood  somewhat 
interfering  with  the  experiments  at  excitation.  At  the  time 
when  an  attempt  was  made  to  stop  the  flow  of  blood  with  a 
piece  of  medicated  cotton,  the  simple  friction  of  the  strip  of  dura 
mater  provoked  a  series  of  violent  convulsive  attacks,  having  their 
point  of  commencement  in  the  muscles  of  the  face  and  neck  on 
the  same  side  (contrary  to  the  epileptic  attacks  of  cortical  origin, 
which  ahrays  commence  in  the  opposite  side  of  the  body,  and 
severely  in  the  corresponding  muscles  to  the  cortical  centre 
excited). 

"  The  first  attack  was  exclusively  clonic,  very  violent  and 
generalised. 

"  During  several  minutes  spontaneous  attacks  succeeded, 
separated  from  one  another  by  a  few  seconds  only  ;  at  the  fourth 
attack  the  convulsive  movements  and  the  salivary  escape  were 
simultaneous.  It  was  remarked  in  the  first  periods  of  the  attack 
the  salivation  came  on  slowly ;  it  appeared  in  this  fourth  attack 
only  thirty-two  seconds  after  the  connueucement  of  the  clonic 
movements. 

'  0/).  at.,  1).  470. 
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"  The  animal  had  nine  grand  attacks  in  succession  in  twenty- 
five  minutes.  Then  exhaustion  came  on  and  it  was  quiet,  the 
respiration  rapid,  the  heart  beats  quick,  and  the  arterial  pressure 
much  diminished. 

"It  was  left  to  repose  for  half  an  hour,  then  wishing  to  apply 
a  manometer  to  the  femoral  artery,  an  incision  was  made  in  the 
skin  of  the  thigh.  At  this  moment  a  new  convulsive  explosion 
came  on  and  without  pauses,  in  the  same  register  as  had  been 
made  in  the  former  attacks."     '■'     '''     '''     '■' 

The  nerves  of  the  dura  mater  spring  from  the  fifth  pair,  and 
are  distributed  nearer  to  the  internal  than  to  the  external  surface 
of  the  membrane,  which  explains  why  some  lesions  of  the  dura 
are  more  likely  than  others  to  lead  to  spasm.  The  difference 
depends,  in  part  at  least  on  the  site  and  intensity  of  the  lesion 
with  reference  to  the  internal  and  external  aspects  of  the  mem- 
brane. Sub-dural  hemorrhage  is  more  likely  to  give  rise  to  reflex 
spasms  than  extravasation  between  the  membranes  and  the 
skull,  unless  the  blood  tears  through  the  membrane.  A  spicule 
of  bone,  in  like  manner,  driven  into  the  dura  is  more  likely  to 
cause  reflex  dural  spasms  than  a  depressed  fragment ;  while  a 
tumour  arising  in  the  membrane  is  more  likely  to  bring  about  the 
same  result  than  an  exostosis,  or  a  neoplasm  growing  from  the 
agglutinated  membranes  into  the  brain  substance,  as  is  so  often 
seen  in  intra-cranial  growths. 

I  have  notes  of  five  cases  in  which  operations  have  been  per- 
formed for  epilepsies  apparently  reflex  in  character.  In  two  of 
these  spicules  of  bone  were  removed  from  the  dura  mater.  These 
cases  bear  out  to  some  extent  the  views  of  the  existence  of  dis- 
tinctive characteristics  for  reflex  epilepsies,  but  also  point  to 
certain  resemblances  to  cases  of  cortical  epilepsy.  In  one  case 
in  which  fracture  was  present  in  the  left  frontal  region,  anterior 
to  the  motor  area,  the  patient  had  convulsions  at  irregular  inter- 
vals of  weeks  or  months,  usually  having  sharp  pain  at  the  seat  of 
the  scar  before  the  seizure.  He  had  no  loss  of  sensation  nor 
paralysis.  His  convulsions  were  frequently  unilateral ;  I  saw  him 
in  one  which  was  confined  entirely  to  the  left  side,  and  began  in 
the  left  leg.  This  case  was  trephined  for  me  by  Dr.  W.  J.  Hearn, 
of  Philadelphia,  and  a  spicule  of  bone  dissected  from  the  dura 
mater.  In  another  case  the  patient  was  trephined  by  Dr.  J.  W. 
White  at  my  request,  for  a  fracture  from  a  pistol-shot  wound  just 
above  the  right  temple.  Nearly  three  months  after  the  injury  he 
began  to  have  spasms  ;  and  had  had  about  seven  seizures  in  all.  In 
a  convulsion  which  I  witnessed  he  was  completely  unconscious  ; 
his  body  was  twisted  somewhat  to  the  right ;    his  face  and  all  his 
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limbs  as  well  as  his  head  and  trunk  taking  part  in  the  spasm 
which  was  tetanic  in  character.  In  another  case  in  which  an 
operation  was  performed  for  me  by  Dr.  Hearn,  the  spasm  seemed 
to  show  a  somewhat  confusing  admixture  of  what  might  be  termed 
dural  and  cortical  characteristics.  Notes  on  this  case  were 
furnished  to  Dr.  J.  B.  Eoberts,  and  were  published  by  him  in  his 
pamphlet  on  the  '  Operative  Surgery  of  the  Human  Brain.'  In 
a  fourth  case  seen  with  Dr.  L.  W.  Steinbach,  the  patient  had 
been  subject  to  convulsions  which  seemed  to  date  back  to  an 
injury  to  the  head  ;  he  had  a  scar  and  apparently  a  depression 
of  the  skull  over  the  frontal  region.  Pressure  on  this  scar 
brought  on  a  unilateral,  largely  tetanic  convulsion  on  the  same 
side  as  the  scar.  A  flap  including  the  scar  was  lifted,  and 
trephining  w^as  performed,  but  nothing  abnormal  was  found  in 
the  inner  table  or  in  the  dura.  The  scar  was  excised.  In  a 
fifth  case,  the  patient  had  convulsions,  sometimes  on  one  side, 
sometimes  on  both,  and  these  could  be  brought  on  by  pressure 
on  a  scar  left  by  an  old  sabre  cut.  The  cicatrix  w^as  cut  out  and 
the  patient  recovered ;  at  least,  he  remained  for  several  months 
in  the  hospital  without  attacks,  although  before  the  operation 
he  had  been  having  them  at  frequent  intervals. 

With  Franck  I  fear  we  are  not  always  able  to  make  a 
trenchant  separation  between  cortical  and  reflex  epilepsies ;  but 
a  few  points  may  be  indicated.  In  reflex  epilepsy  the  attack 
does  not  begin  with  brusque  tetanisation  as  in  the  case  of 
cortical  disease.  If  the  reflex  epilepsy  has  a  tonic  period  it 
rises  slowly  to  its  maximum.  In  cortical  epilepsy  the  convulsion 
begins  without  exception  on  the  side  of  the  body  opposite  to  the 
side  of  the  brain  excited  or  irritated ;  in  reflex  epilepsy,  or  at 
least  in  dural  and  perhaps  other  forms  of  trigeminal  spasm, 
it  frequently  begins  on  the  same  side  as  the  focus  of  irritation. 
Unfortunately  we  have  not  here  a  radical  difference,  as  it  may 
begin  on  either  side  in  reflex  cases.  In  the  reflex  cases,  if  the 
spasm  begins  locally  or  unilaterally,  there  is  not  likely  to  be 
a  definite  initial  or  signal  symptom  and  serial  order  of 
moveinent ;  one  half  of  the  body  usually  plunges  immediately 
into  spasm. 

True  Jacksonian  epilepsies  are,  I  believe,  sometinies  reflex 
in  origin ;  that  is,  they  become  established  as  the  result  of 
intense  persistent  peripheral  irritation,  dural,  dental,  palmar, 
&c. ;  and  even  after  the  source  of  irritation  is  removed  the 
cortical  discharges  continue.  Hei'ein  perhaps  lies  the  explana- 
tion of  Jacksonian  spasm  in  which  gross  lesion  is  not  discovered, 
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and  herein  also  sometimes  is  to  be  fomid  justification  for 
operation  for  the  removal  of  cortical  discharging  areas,  even 
when  such  lesion  is  not  present.  Such  a  method  of  origination 
of  cortical  epilepsy  is  in  accordance  with  physiological  principles. 
Meynert/  in  the  development  of  his  idea  of  a  projection  system, 
has  perhaps  more  clearly  than  anyone  else  made  apparent  the 
method  in  which  this  result  may  be  brought  about.  Movements 
which  were  originally  reflex  in  character  may  after  a  time  result 
from  cortical  impulses.  In  the  normal  brain  no  reflex  actions 
can  be  performed  without  exciting  to  action  secondary  volitional 
movements  which  no  longer  requires  the  stimulating  influence  of 
a  reflex  action.  Some  of  the  observations  and  experiments  in 
hypnotism,  as  those  of  Heidenhain  ^  in  particular,  also  throw 
some  light  upon  the  manner  in  which  reflex  epilepsies  may 
develop  into  true  organic  cortical  disease.  The  phenomena  of 
unilateral  hypnosis  are  particularly  interesting  in  this  connection. 
When  certain  definite  cutaneous  surfaces  are  irritated,  certain 
muscles  and  groups  of  muscles  related  to  these  areas  can  be 
brought  into  isolated  or  successive  action ;  stroking  the  ball 
of  the  thumb,  for  example,  causes  adduction  of  the  thumb 
towards  the  palm ;  or  stimulating  the  skin  over  the  sterno- 
mastoid  causes  the  head  to  assume  the  wry-neck  position. 

A  case  reported  by  me  in  1880,3  is  interesting  in  connection 
with  this  question.  It  was  one  of  epilepsy  clearly  Jacksonian  in 
type,  and  as  clearly  due  to  a  fibroma  involving  a  nerve  trunk  on 
the  palmar  surface  of  the  hand.  The  patient,  fifteen  years  old, 
had  had  the  seizures  since  the  age  of  four  years,  they  coming  on 
after  an  injury  to  the  hand  at  the  situation  of  the  fibroma.  After 
removal  of  the  growth,  she  had  spasmodic  attacks  of  the  same 
type  as  before  the  operation,  but  less  in  frequency  for  a  year, 
after  which  she  rapidly  improved,  and  I  have  been  recently  in- 
formed has  had  no  spasms  for  nearly  two  years. 

A  description  of  the  usual  character  of  the  attacks  shows  that 
they  were  distinctly  Jacksonian.  The  description  will  be  quoted 
at  length  because  of  the  importance  of  the  matter  under  discussion. 

The  distal  phalanx  of  the  ring  finger  of  the  right  hand  was 
first  flexed ;  secondly,  a  few  spasmodic  movements  of  flexion 
would  occur  in  this  finger  ;  thirdly,  the  other  fingers  and  thumb 
of  this  hand  would  begin  to  twitch  convulsively — the  second 
phalanges  would  be  flexed,  the  last  extended ;  fourthly,  the  clonic 

' '  Psychiatry,  a  Clinical  Treatise  on  Diseases  of  the  Fore-Brain.'     Translated 
by  B.  Sachs,  M.D. 

^'  Hypnotism  or  Animal  Magnetism.'     Translated  byL.  C.  Woulridge,  M.D. 
■'  Phlla.  Med.  Times,  December  18,  18S0. 
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convulsive  movement  would  extend  to  the  right  hand,  forearm 
and  arm,  and  simultaneously  the  muscles  of  the  lower  part  of  the 
right  side  of  the  face  would  become  affected  with  spasm,  a  tremor 
also  appearing  in  the  tongue  during  this  period ;  fifthly,  the  right 
arm  and  leg  would  now  become  affected  with  a  clonic  spasm, 
causing  them  to  assume  positions  of  flexion,  the  head,  neck  and 
body  being  drawn  by  the  spasm  at  the  same  time  to  the  right,  a 
condition  of  pleurosthotonus  being  in  fact  produced.  The  seiz- 
ures would  pass  off  with  a  very  severe  jerking  movement  of  the 
right  shoulder,  and  a  renewal  of  the  twitchings  of  the  muscles  of 
the  right  angle  of  the  mouth.  These  movements  of  the  shoulder 
and  mouth  would  sometimes  occur  only  once,  just  before  the  close 
of  the  attack ;  more  frequently,  however,  they  would  take  place 
two  or  three  times  in  succession.  Occasionally  the  patient 
would  bite  her  tongue  during  the  paroxysms.  She  apparently  was 
never  entirely  unconscious  during  the  attack,  no  matter  how 
severe  it  might  be.  During  the  height  of  the  convulsion,  if  her 
hand  was  pressed  too  hard  she  would  manage  to  gasp  out, 
"Don't,"  or  to  make  some  other  exclamation. 

Unilateral  Nervous  Affections  in  Bright's  Disease. 

Considerable  evidence  has  accumulated  to  show  that  affections 
of  the  nervous  system,  strictly  limited  to  one  half  of  the  body, 
occur  during  the  com-se  of  some  forms  of  Bright's  disease.  In 
this  country  Dercum^  has  reported  cases  of  hemichgrea,  hemi- 
plegia and  unilateral  convulsions.  Eaj'mond,^  Chantmesse  and 
Tenneson  3  reported  series  of  cases  of  unilateral  affections,  chiefly 
hemiplegia  and  epilepsy  apparently  of  uraemic,  or  at  least  renal 
origin.  In  not  one,  according  to  the  reporters,  could  the  trace  of  a 
strictly  focal  lesion  be  discovered.  Chaufford  +  reports  a  highly- 
interesting  case  under  the  title  of  uraemic  convulsions  of  the  Jack- 
souian  form. 

Hystero-Epilepsy  and  Jacksonian  Epilepsy. 

Some  cases  which  seem  to  be  clearly  forms  of  hystero-epilepsy 
closely  resemble  organic  epilepsy  of  the  Jacksonian  type.  Hystero- 
epileptic  attacks,  it  is  well  known,  can  be  produced  by  irritation 
of  the  hystero-epileptogenic  zones,  described  by  Charcot,  Kicher, 
and  others,  which  are  evidently  analogous  to  the  epileptogenic 
zones   of  J3rown-Sequard.5     Almost   every    form    of    spasm    in 

'  Jonr.  Arrvous  and  Mcnt.  Bi.i.,  vol.  xiv.,  No.  8,  August,  1887,  p.  473. 
-'  These  pour  Ic  JJoctorat  en  3Jedeeine,'  1878,  Versailles,  and  Jier.  de  Med., 
Sept.,  1885. 

■>liei:  dc  Med..  Nov.,  1885. 

*  Arch.  Gin.  de  Med.,  Paris,  1887,  ii..  5-19. 

^Lancet,  Loud.,  1880,  ii.,  1211-1213,  Abstract  of  Brown's  Lectures. 
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localisation  and  extent  can  be  found  in  the  descriptions  of  hystero- 
epilepsy.  Features  of  distinction  are  however  present.  Un- 
doubtedly one  reason  for  the  sirailarity  between  spasmodic 
affections  reflex,  hysterical,  toxic  and  cerebral,  lies  in  the  fact 
that  in  these  cases,  whatever  may  be  the  starting  point,  central 
areas  are  discharged  and  give  definite  character  to  the  convulsions. 
Horsley  speaks  of  hystero-epilepsy  as  a  cortical  disease,  but  this 
view  cannot  be  upheld  for  all  cases,  if  he  means  by  this  that  the 
spasms  are  usually  the  result  of  cortical  discharge.  They  are 
rather  sometimes  bulbar  or  spinal,  cortical  inhibition  being 
removed. 

The  difficulties  of  making  a  diagnosis  between  grave  hysteria 
or  hystero-epilepsy,  and  cerebral  tumour  or  other  organic  lesion 
wdth  apparent  or  real  Jacksonian  symptoms,  is  sometimes  great, 
and  was  strikingly  shown  in  a  case  seen  by  me  in  consultation 
with  Dr.  J.  M.  Barton,  of  Philadelphia.  This  patient,  a  married 
woman,  thirty-iivo  years  old,  came  under  observation  in  the  spring 
of  1886.  She  had  been  in  bed  eight  weeks,  and  had  taken  no 
part  in  her  household  affairs  for  several  months.  Her  sickness 
began  with  complaints  of  headaches  and  feelings  of  slight  numb- 
ness in  the  left  hand  and  arm  ;  she  would  occasionally  drop  things 
from  this  hand.  She  soon  developed  analgesia  and  amesthesia 
in  the  left  arm  and  leg,  and  sometimes  in  the  face  ;  this  varied 
in  severity.  Her  mental  condition  gradually  changed,  she  became 
irritable,  absent-minded,  and  lacking  in  attention  and  judgment. 
She  had  at  times  hallucinations  of  sight,  which  usually  occurred 
after  lying  down,  these  often  taking  the  form  of  animals,  as  cats, 
mice,  &c.,  disappearing  round  corners.  Hearing  was  good  in  the 
left  ear,  but  in  the  right  was  diminished ;  careful  examination 
showed  no  external  or  middle  ear  disease. 

She  suffered  almost  continuously  from  headache,  wdiich  she 
described  as  violent  and  agonising,  and  which  she  localised  mostly 
in  the  fronto-parietal  region  ;  and  a  cranial  area  over  the  right 
motor  zone  was  very  tender  to  pressure  and  percussion.  Nausea 
and  severe  vomiting  came  on  late,  and  both  headache  and  vomiting 
w'ere  accompanied  by  vertiginous  sensations.  A  curious  symptom 
was  a  constant  diarrhoea,  the  patient  having  from  six  to  fifteen 
passages  a  day,  and  sometimes  as  many  as  twenty-four.  She  also 
often  spat  a  bloody  fluid  from  the  mouth.  Her  appetite  and  sleep 
were  much  impaired,  and  she  lost  considerably  in  weight. 

Ophthalmoscopic  examinations  made  in  March,  1886,  by  Dr. 
W.  W.  McClure,  gave  the  following  results  :  Bight  eye  : — The 
pupil  more  active  than  the  left ;  media  clear  ;  slight  physiological 
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cupping  and  venous  pulsation  ;  no  arterial  movement  observable. 
Slight  choroidal  change  in  pigmentation  to  the  temporal  side  of 
the  nerve ;  outline  of  nerve  above  not  defined,  but  merged  with 
the  retina.  Macula  good.  Hypermetropia.  Left  eye : — Pupil 
more  dilated  and  less  active  than  in  the  right  eye.  Appearances 
much  like  those  seen  in  the  other  eye,  but  worse.  Evidences  in 
coloiu"  and  margin  of  slow  chronic  inflammation.  Macula  good. 
Eight  eye,  vision,  |g  ;  left  eye,  vision,  i%. 

After  her  illness  had  continued  several  months,  the  patient 
began  to  experience  at  times  attacks  of  flexure  of  the  fingers  and 
thumb  of  the  left  hand,  and  cramp-like  feelings  in  the  forearm  and 
arm.  Later  these  spastic  attacks  began  in  the  left  foot,  causing 
the  great  toe  to  be  flexed  upward  and  the  other  toes  downward, 
with  also  some  cramp  feelings  in  the  left  leg. 

A  number  of  consultations  were  held  with  reference  to  this 
patient  with  Drs.  J.  B.  Eoberts  and  C.  B.  Nancrede,  who  took 
the  view  that  the  case  was  probably  hysterical,  and  treatment  was 
eventually  suspended. 

The  patient's  general  health  improved;  she  gained  in  weight 
and  attended  to  household  and  business  affairs,  never  however 
getting  entirely  rid  of  her  main  symptoms,  and  recently  some  of 
these  have  returned  with  renevred  vigour.  She  has  faUen  several 
times  m  public  j)laces  and  at  her  own  home,  appearing  to  become 
entirely  unconscious.  The  attacks  are  preceded  by  a  thi-ill  passing 
up  the  left  leg,  and  twitching  of  the  left  arm  ;  the  latter  continuing 
through  the  entire  seizure  and  being  the  only  muscular  movement 
noticed. 

Visual  Localisation. 

Next  to  determinations  of  the  motor  zone  visual  localisations 
arc  the  most  conclusive,  and  this  in  spite  of  the  hard-fought 
battles  of  the  physiologists  over  the  cortical  sight  areas.  Clinical 
medicine  and  pathology  have  here  come  bravely  forward  to  clear 
away  the  storm.  A  few  well-reported  cases  of  hemianopsia  with 
autopsies,  as  those  by  Jastrowitz,'  Haab,^  Huguenin,3  Monakow,+ 
Seguin,5  Hun,'''  Fere,  Keen  and  Thomson,  seem  to  settle  beyond 
doubt  the  connection  of  the  cuneus  and  adjacent  region  with  the 
retina  and  simple  visual  sensation. 

*  Centralh.  fiir  pralct.  Augenheilk,  vol.  i.,  December,  1879,  p.  254. 

■-'  Klinischc  Monatshlatter  f.  Avgenheilk,  xx.,  141,  1882. 

^Ibid. 

■^  Archlv.  f.  Psychiat,  u.  Ncrvcnliranlieitcn,  vol.  xvi.,  S.  ICG. 

^Jtrur.  of  New.  and  Mcnt.  Dii.,  vol.  xiii.,  No.  1,  January,  1880,  1-38. 

"  Avi.  Jovr.  Med.  ScL,  vol.  xciil.,  January,  1887,  140-108. 
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Jastrowitz  has  recorded  a  case  of  paresis  of  the  right  leg,  arm 
and  face,  with  a  peculiar  form  of  aphasia.  The  patient  was 
unable  to  read  and  write  connectedly  ;  he  could  not  understand 
written  words.  The  history  does  not  relate  definitely  whether  or 
not  he  understood  spoken  words.  Eight  hemianopsia  was  also 
present.  The  autopsy  showed  tumour  of  the  left  occipital  lobe 
and  precuneus. 

Seguin,  in  a  contribution  to  the  pathology  of  hemianopsia  of 
central  origin,  in  many  respects  the  most  valuable  publication  on 
the  subject  which  has  yet  appeared,  collected  forty  cases  with 
autopsies,  and  five  traumatic  cases  without  autopsies.  Eleven  of 
these  were  cases  of  hemianopsia  due  to  lesions  of  the  white 
substance  of  the  occipital  lobe.  Sixteen  were  cases  of  cortical 
lesion,  or  of  lesion  limited  to  the  cortex  and  the  white  substance 
immediately  subjacent ;  and  four  of  the  sixteen  (those  of  Haab, 
Huguenin,  Fere,  and  Seguin  referred  to  above)  are  what  might 
be  termed  conclusive  cases  as  to  the  question  of  the  location  of  at 
least  a  portion  of  the  cortical  visual  centre  in  man  ;  as  in  them 
the  lesion  was  circumscribed  and  occupied  nearly  the  same  place 
in  the  occipital  lobe.  They  would,  at  least,  seem  to  settle  definitely 
that  in  the  cuneus  and  its  immediate  neighbourhood  the  visual 
half  centre  for  retinal  sensations  is  located.  Owing  to  their  im- 
portance I  will  briefly  give  from  Seguin  a  condensed  abstract  of 
these  cases. 

Haab's  case  was  a  man,  sixty-eight  years  old,  who  had  an 
attack  of  temporary  paresis  of  the  left  extremities.  The  patient 
complained  that  he  could  not  see  to  his  left  with  his  left  eye — 
though  his  right  eye  was  normal.  No  anaesthesia ;  intelligence 
was  normal,  hearing  good.  Central  vision — 1  (H.2).  There  was 
left  homonymous  hemianopsia,  the  limit  reaching  quite  (?)  up  to 
fixation  point.  In  the  right  fields  colour  perception  was  good. 
Optic  nerves  presented  a  "  senile  greyish  colour."  The  autopsy 
showed  the  extremity  of  the  right  hemisphere  five  mm.  shorter  than 
its  fellow  and  a  depression  in  the  right  occipital  lobe,  the  pia 
hanging  loosely  over  a  cavity  containing  clear  fluid.  The  patch 
was  mostly  upon  the  mesial  aspect  of  the  hemisphere  (including 
apex).  It  occupied  the  site  of  the  fissure  hippocampi,  and 
extended  beyond  it  above  and  below.  The  white  substance  was 
but  slightly  injured. 

Huguenin  recorded  the  case  of  a  girl,  aged  eight  years,  whose 
chief  symptoms  were  headache  in  paroxysms ;  later,  frequent 
vomiting,  sleep  broken ;  severe  convulsions  which  frequently 
recurred  ;  increasing  dementia  ;  slight  neuritis  with  some  swelling. 
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It  was  uoticecl  after  some  months  that  the  patient  held  her  head 
obliquely  to  the  left.  Examination  revealed  left  homonymous 
hemianopsia,  the  only  symptom  indicating  a  focal  lesion  of  the 
brain.  The  patient  died  of  broncho-pneumonia.  At  the  autopsy 
two  tumours  were  found  in  the  brain ;  one  at  the  apex  of 
the  left  frontal  lobe.  The  second  tumour  lay  in  the  mesial 
aspect  of  the  right  occipital  lobe,  projecting  a  few  mm.  above  the 
level  of  the  brain,  firmly  adherent  to  the  pia  and  only  slightly 
to  the  dura.  Its  length  was  3  cm.,  height  3  cm.,  thickness  2.5 
cm. — mostly  buried  in  brain  substance.  It  lay  directly  over  the 
sulcus  hippocampi,  extending  to  either  side  of  it.  The  base  of 
the  occipital  lobe  was  not  involved. 

Eere  reported  the  case  of  a  female,  aged  fifty-two  years,  who 
in  November,  1883,  had  a  sudden  apoplectic  attack  foUowed  by 
right  hemiplegia.  She  had  partial  and  slight  right  hemianaesthesia 
to  cold  and  pain.  Hearing,  taste  and  smell  were  normal ;  and 
typical  right  lateral  hemianopsia,  the  vertical  line  passing  through 
the  point  of  fixation,  was  present.  Autopsy  showed  a  yellow 
patch  destroying  the  greater  part  of  the  left  cuneus  and  encroach- 
ing somewhat  on  the  adjacent  occipito-temporal  convolution,  the 
fifth  temporal  convolution  of  Ecker.  No  other  lesions  were 
present. 

Seguin  reports  one  personal  case.  The  patient,  a  man  forty- 
six  years  old,  consulted  him  first  in  January,  1884,  for  insomnia 
and  dyspepsia.  He  was  treated  for  various  symptoms  with 
varying  success.  December  5th,  1884,  he  had  an  attack  in  which 
he  complained  of  numbness  in  the  left  cheek,  arm  and  face,  and 
most  marked  in  the  hand  and  foot.  He  had  no  distinct 
hemiplegia,  and  no  hemianesthesia,  but  thought  that  tactile 
sensibility  as  in  passing  his  fingers  over  objects  was  somewhat 
duller.  PIo  could  not  see  objects  on  his  turning  his  head  and 
eyes,  and  testing  revealed  left  lateral  hemianopsia,  with  a  vertical 
division  line  not  including  the  point  of  fixation.  Central  vision 
was  good.  He  continued  with  varying  symptoms  until  INlay  17, 
1885,  when  he  died.  During  his  long  illness  he  had  attacks  of 
acute  hallucinatory  mania,  both  aural  and  hallucinatory  illusions 
being  present.  He  had  chills,  high  fever,  and  sweats  which 
followed  no  distinct  periodicity.  Previous  to  his  death  his  speech 
was  sometimes  somewhat  difficult  to  understand.  The  hands 
both  showed  disorders  of  movement,  choreiform  tremors,  and  in 
the  left  hand  slight  ataxia  and  larger  motion.  The  hemianopsia 
persisted  to  the  last  unchanged.  The  central  vision  remained 
good.     The  brain  lesion  which  doubtless  caused  the  hemianopsia 
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was  found  on  autopsj'  to  be  a  large  focus  of  yellow  softening, 
evidently  an  old  patch,  involving  the  basal  part  of  the  cuueus,  the 
fourth  and  fifth  temporal  convolutions  of  Ecker,  and  a  part  of  the 
hippocampal  gyre.  Other  lesions  were  present  in  the  brain,  but 
as  this  case  was  in  harmony  with  others  Seguin  regards  it  very 
proj)erly  as  of  great  value. 

In  his  table  in  the  paper  referred  to  on  cortex  hemianopsia, 
Seguin  has  included  five  cases  of  traumatic  hemianopsia  due  to 
injuries  of  the  occipital  region  of  the  skull,  and  lesion  of  the 
subjacent  brain.  I  will  refer  to  only  one  of  these  cases,  that  of 
Keen  and  Thomson,  which  is  of  historical  as  well  as  of  scientific 
interest.  Through  the  courtesy  of  Dr.  Keen,  I  have  examined  a 
cast  of  the  head  of  this  patient.  The  case  was  reported  in  the 
photographic  Itcvicw  of  Medicine  and  Surgery,  February,  1871  ; 
also  in  the  '  Medical  and  Surgical  History  of  the  War  of  the 
Eebellion,'  Part  1,  p.  206-207.  It  is  also  referred  to  in  Flint's 
'  Physiology  of  Man,'  vol.  v.,  ]).  41-42,  1874,  as  one  of  the  first 
cases  to  show  that  the  filaments  from  the  optic  tracts  on  the  two 
sides  are  connected  with  distinct  portions  of  the  retina.  The 
patient  was  kept  under  observation  otf  and  on  for  a  number  of 
years,  and  was  examined  and  exhibited  by  Dr.  Seguin  at  the  time 
of  the  reading  of  his  paper.  His  hemianopsia  was  found 
unchanged  twenty-three  years  after  the  reception  of  his  injury. 
The  patient  died  within  a  year  or  two,  but  unfortunately  no 
autopsy  was  secured.  He  was  hit  on  the  head  by  a  Minie  ball  at 
the  battle  of  Antietam,  September  17,  1862.  The  wound  of 
entrance  was  in  the  middle  line  one  and  a  quarter  inch  above  the 
external  occipital  protuberance  ;  it  made  its  exit  about  two  inches 
to  the  left  of  the  middle  line,  and  three  above  the  wound  of 
entrance.  He  noticed  impairment  of  vision  two  days  after  the 
injury.  About  ten  days  afterwards  he  had  an  attack  of  loss  of 
consciousness  with  some  paralysis  of  the  right  arm  and  right  leg, 
which  lasted  some  two  or  three  months.  His  memory  was 
imperfect  for  some  months,  but  he  had  no  aphasia.  In  walking 
he  was  very  giddy,  and  noise  and  laughter  would  hurt  him.  His 
mental  and  physical  powers  gradually  grew  better.  He  was  seen 
and  examined  by  Drs.  Keen  and  Thomson,  in  December,  1870. 
Among  other  conditions  he  was  found  to  have  a  complete  lateral 
hemianopsia.  Upon  testing  the  field  of  vision  it  was  found  to  be 
divided  in  each  eye  by  a  line  passing  through  its  centre  in  a 
vertical  direction — total  blindness  existing  to  the  right,  and 
perfect  vision  to  the  left  of  this  line.  Ophthalmoscopic  examina- 
tion showed  no  pathological  appearances.  When  Dr.  Seguin 
VOL.  XII.  24 
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examined  this  man  in  1885,  he  presented  no  distinct  paralysis, 
no  anaesthesia,  no  aphasic  symptoms.  His  tongue  deviated  a 
little  to  the  right,  and  the  grasp  of  the  right  hand  ^vas  a  little 
lighter  than  that  of  the  left.  A  rough  test  with  a  small  white 
object  at  eighteen  inches  showed  right  lateral  hemianopsia,  with 
a  line  passing  outside  of  point  of  fixation,  and  a  darkened  area  in 
the  left  upper  temporal  quadrant.  Pupillary  reaction  was  normal. 
Examination  of  fundus  showed  blood  vessels  of  normal  size ; 
outer  temporal  quadrant  of  each  disc  whiter  than  normal ;  left  a 
little  whiter  than  the  right.  An  experiment  on  the  cadaver 
showed  that  the  track  of  the  ball  was  such  that  it  must  have 
injured  the  optic  fasciculus  on  its  way  to  the  cuneus. 

The  most  important  case  which  has  been  recorded  since  the 
paj^er  of  Seguin  is  that  of  Hun,  in  which  a  defect  in  the  fields  of 
vision  involving  the  lower  left  quadrant  of  each  eye  occurred  with 
atrophy  of  the  lower  half  of  the  right  cuneus. 

The  patient,  a  man  aged  fifty-seven,  in  1869  had  a  severe 
attack  of  double  pneumonia,  and  during  the  year  following  slight 
attacks  of  vertigo  while  walking,  which  were  attributed  to 
Aveakness.  From  1877  until  his  death,  he  was  troubled  by  slight 
deafness  and  by  more  or  less  roaring  in  his  ears.  In  1882  he  had 
a  large  carbuncle  on  his  neck,  and  after  that  time  he  seemed  less 
vigorous  than  before.  Early  in  December,  1884,  he  was  ex- 
amined by  Dr.  Merrill,  who  found  normal  reaction  of  the  pupils, 
normal  appearance  of  the  fundus,  vision  and  colour  perception 
perfect,  but  a  defect  in  the  fields  of  vision  involving  almost  the 
whole  of  the  left  lower  and  the  peripheral  portion  of  the  left  upper 
quadraiits  in  each  field.  The  defect  was  somewhat  more 
extensive,  especially  as  regards  the  upper  quadrant,  in  the  left 
field  of  vision  than  in  the  right. 

From  this  time  the  condition  of  the  patient  did  not  change 
materially.  He  continued  to  be  very  nervous,  and  at  times 
irritable  and  suspicious.  He  exhibited  no  paralysis  of  motion  or 
sensation.  His  memory  was  weak  in  regard  to  names  ;  he  often 
called  the  same  person  l)y  several  names  in  the  course  of  con- 
versation ;  while  in  other  respects,  as  in  recognising  faces,  his 
memory  was  excellent.  He  slept  but  little,  and  in  his  sleep  there 
was  much  twitching  of  the  limbs.  In  1885  he  had  a  severe 
attack  of  angina  jiectoris,  and  for  two  weeks  he  could  walk  only  a 
short  distance  without  Ijringing  on  an  attack  of  the  pain.  In 
February,  188G,  he  had  his  most  severe  attack  of  angina,  lasting 
several  hours,  and  from  this  attack  until  his  death  he  was 
scarcely  a  day  without  pain   in  the   precordia   or   in    the   arm. 
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During  the  last  month  of  his  hfe  he  vomited  often.  He  complained 
of  increasing  dulness  of  vision  and  of  greater  angle  of  obliteration, 
and  was  much  troubled  by  a  new  building  near  by  appearing  to 
be  out  of  line.  On  May  7,  1886,  while  quietly  walking  in  the 
street,  he  sank  gently  to  the  ground  and  died. 

At  a  point  on  the  median  surface  of  the  right  occipital  lobe 
was  complete  atrophy  of  the  cerebral  convolutions,  only  a  trace  of 
them  remaining  as  a  delicate  gray  gelatinous  fringe.  This  atrophy 
was  strictly  limited  to  the  lower  half  of  the  cuneus ;  being  bounded 
below  by  the  calcarine  fissure,  in  front  by  the  parieto-occipital 
and  above  by  a  curved  line  which  started  from  the  parieto- 
occipital fissure,  and  arching  backwards  across  the  middle  of  the 
cuneus  terminated  at  the  posterior  border  of  the  median  surface 
close  to  the  calcarine  fissure.  The  white  matter  underneath  the 
point  of  atrophy  was  softened  to  a  depth  of  about  one-third  of  an 
inch.  There  was  no  deposit  of  pigment  in  the  neighbourhood. 
The  corresponding  point  on  the  left  occipital  lobe  showed  no 
atrophy,  nor  did  any  of  the  other  cerebral  convolutions.  Sections 
through  the  brain  substance,  the  optic  thalami,  and  the  other 
ganglia  at  the  base  revealed  nothing  abnormal.  The  optic  nerves 
and  tracts  showed  no  microscopic  atrophy  or  degeneration.  No 
microscopical  examination  was  made.'^ 

Vieu-s  of  Physiologists  as  to  Visual  Localisation. 

The  view  of  Ferrier  as  expressed  in  the  latest  edition  of  his 
'  Functions  of  the  Brain,'  is  that  the  angular  g^a^es  maintain 
relations  with  the  areas  of  clear  vision,  and  as  a  matter  of  course 
especially  with  the  macula  lutese. 

This  physiologist  has  modified  his  earlier  views  in  so  far  that 
he  no  longer  localises  the  visual  centres  in  the  angular  gyres  to 
the  exclusion  of  the  occipital  lobe ;  but  believes  now  that  the 
visual  centres  embrace  not  only  the  angular  gyres,  but  also  the 
occipital  lobes,  which  together  he  terms  the  occipito-angular 
regions. 

Eecently  considerable  activity  has  been,  exhibited  in  the 
investigation  of  visual  areas. 

From  a  long  series  of  experiments  upon  the  nronkey's  brain, 

'  At  are(jent  iiieetinj<  of  the  Phi];idelphia  Pathological  .Society,  I  presented 
the  brain  of  a  man  who  had  been  blind  more  than  twenty-five  years — how 
much  more  could  not  be  positively  ascertained.  Both  occipital  lobes  were 
unquestionably  small.  The  cuneus  on  each  side  was  small,  the  first  occipital 
<;onvolution  of  I'^cker  (superior  external  pU  dr  jmsmtje  of  Gratiolet,  and 
par-occipital  of  Wilder)  showing  lack  or  arrest  of  development.  The  second 
and  third  occipital  convolutions  of  Ecker,  especially  on  the  left,  presented 
a  narrow,  dwindled  appearance.  In  another  brain  of  an  old  woman,  blind  for 
at  least  thirty  years,  similar  gross  appearances  of  arrested  development  in  thy 
occipital  region  were  present. 
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on  which  he  was  engaged  with  Mr.  Victor  Horsley  during  more- 
than  two  years,  Schiifer '  writes  as  follows  : 

"  With  regard  to  vision  our  experiments  wxre  not  conclusive. 
We  found  that  extensive  lesions,  both  of  the  occipital  lobe  and  of 
the  temporal  lobe,  were  invariably  followed  by  visual  disturbances, 
taking  the  form,  when  the  operation  was  confined  to  one  side  of 
the  brain,  of  bilateral  homonymous  hemianopsia;  but  in  nearly 
every  case  the  hemianopsia  was  merely  temporal,  and  after  a 
certain  time  we  could  not  in  our  monkeys  obtain  any  distinct 
evidence   of  the   persistence   of   the   visual   defect.      The   most 
marked  results  of  this  kind  were   obtained  when  the  occipital 
lobes  were  the  seat  of  operation,  extensive  unilateral  lesions  in 
this  region  producing  hemiopia,  and  bilateral  lesions  producing 
amblyopia  ;  but  in  neither  case  were  the  symptoms  permanent,, 
and  after  a  time  the  animals,  so  far  as  we  were  able  to  determine, 
could  see  as  w-ell  as  their  intact  fellows.     In  one  case  only  did 
the  hemiopia  persist,  and  this  was  one  in  which,  after  a  bilateral 
lesion  of   both   occipital   lobes   had  been   carried    out   and   the 
temporary  blindness  thereby  produced  had  been  recovered  from , 
the   angular   gyrus   of  one   side   was   destroyed.      This   second 
operation,  made  upon  the  animal  in  which  the  occipitals   had 
already  been  extensively  destroyed  witJioiit  permanent  blindness, 
did  produce  a  condition  of  hemianopsia  which  lasted  until  the 
animal's  death  some  three  months  later.     We  were  of  opinion 
at  the  time  that  this  instance  might  warrant  us  in  taking  up 
a  position  similar  to  that  of  Luciani  and  Tamburini,  and  inter- 
mediate  between    those  of    Ferrier   and   Munk — the   former   of 
whom   originally  denied  the  participation  of   the  occipital  lobe 
in  the  visual  perceptive   function,   and   still   appears   to   regard 
it   as   subordinate   to   the   angular   gj'rus ;     whereas   the   latter 
would   localise   those  perceptions  entirely  in  the  occipital  lobe 
and  deny   all    participation    of    the   angular  gyrus.       But   we 
made   only  four  experiments  upon  these  regions,   and  in   none 
of   them   W'as   the  removal    of    the  occipital  lobe  complete,    as 
was  proved  by  pust-mortcm  examinations  of  the  brains.      They 
were   not,   therefore,    decisive   against   Munk's   statement,   that 
persistent   hemiopia  or  blindness  follows  extirpation  of  one  or 
botli  occipital  lobes  alone,  and  it  became  necessary  to  piu'sue 
further  inquiries  in  order  to  test  its  accuracy." 

in  conjunction  with  Dr.  Sanger-Brown,  Schiifer  also  experi- 
mented upon  the  angular  gyre  and  the  occipital  lobes.  Destroy- 
ing one  angular  gyrus  as  completely  as  possible  with  the  actual 
cautery  they  could  discover  no  defect  of  vision,  no  loss  of 
movement  of  the  eyes  or  eyelids,  and  no  anaesthesia  of  the 
corneal  conjunctiva.  A  week  later  the  angular  gyre  of  the 
ojiposite  side  was  destroyed,  also  with  negative  results. 

'  Biti'ni.  Loiictoii,  Jamiurj-,  1888. 
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In  illustration  of  the  effects  produced  by  complete  removal  of 
the  occipital  lobe,  and  of  that  alone  Schiifer  gives  two  instances,  in 
one  of  which  the  operation  was  unilateral,  in  the  other  bilateral. 

' '  In  the  monkey  upon  which  the  unilateral  operation  was 
performed,  the  left  occipital  lobe  was  removed  by  a  vertical 
incision  carried  along  the  line  of  the  parieto-occipital  fissure. 
That  the  removal  was  exact  and  complete  was  confirmed  on 
'j)Ost-mortcni  examination,  some  eight  months  after  the  establish- 
ment of  the  lesion,  when  it  was  seen  that  the  whole  of  the 
occipital  lobe,  and  only  this  lobe  was  involved,  the  angular 
gyrus  being  quite  intact  and  normal,  and  the  surface  of  the 
section  looking  as  fresh,  and  showing  as  clearly  the  distinction 
of  grey  and  white  matter,  as  if  the  operation  had  just  been 
performed.  The  result  was  the  immediate  establishment  of 
bilateral  homonymous  hemianopsia,  which  persisted  the  whole 
time  the  monkey  was  kept  alive.  Objects  so  placed  that  their 
images  fell  upon  the  left  half  of  the  retinae  were  taken  no  notice 
of  :  a  threatened  blow  coming  from  the  right-hand  side  of  the 
mesial  visual  plane  was  wdnced  at  or  avoided  ;  currants  strewn 
upon  the  floor  were  only  picked  up  towards  the  left  side,  the 
animal  working  in  that  direction.  In  the  case  of  the  monkey 
with  bilateral  operation  the  result  was  total  and  persistent  blind- 
ness." 

The  views  of  Hun '  are  that  the  convex  surface  of  the  occipital 
lobe,  particularly  of  the  left  side,  is  associated  with  complete 
visual  perception  and  recognition  ;  and  also  that  the  so-called 
left  angular  gyre  is  essential  for  the  memory  of  the  appearance 
of  words,  lesions  of  it  causing  alexia  and  agraphia. 

I  shall  not  attempt  to  analyse,  criticise,  or  reconcile  these 
various  and  varying  views.  They  agree  at  least  in  showing 
the  production  of  hemianopsia  from  lesions  of  the  cuneus  and 
adjacent  occipital  lobe. 

The  general  visual  zone  which  has  been  determined  can 
probably  be  compared  as  to  subdivision  with  the  general  motor 
zone.  As  the  motor  zone  has  been  subdivided  into  areas  of 
representation,  not  only  for  the  leg,  trunk,  arm,  face  and  speech, 
&c.,  but  also  into  areas  or  centres  for  parts  of  the  leg,  arm,  face 
and  speech,  so  efforts  partly  successful  are  now  being  made  to 
subdivide  the  visual  zone.  The  retina,  so  far  as  its  connection 
with  the  central  cortex  is  concerned,  can  be  subdivided  into 
segments  probably  of  a  somewhat  regular  shape.  At  first,  studies 
in  hemiopia  and  hemianopsia  seemed  to  show  that  the  only 
definite  connection  was  between  the  halves  of  the  retinse  and 
cortical  centres,  but  the  latest  observations  indicate  that  quad- 

'  Op.  at. 
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rauts,  and  probably  even  smaller  portions  of  the  retinal  expansion 
are  related  to  separate  areas  in  the  brain.  The  macular  region 
almost  certainly  has  its  special  cortical  centre.  The  tendency 
of  investigation,  both  experimental  and  pathological,  is  to  show 
that  the  whole  of  the  occipital  lobe,  and  adjoining  portions  of 
the  parietal  and  temporal  lobes,  are  in  some  w'ay  concerned  with 
vision,  as  I  have  tried  to  indicate  in  the  diagram. 

With  reference  to  visual  localisation,  the  importance  of  con- 
firming physiological  experimentation  by  careful  clinico-patho- 
logical  observations  cannot  be  over-estimated  ;  these  observations- 
are  here  even  of  more  importance  than  in  motor  localisation.  The 
inovements  of  a  limb  or  a  portion  of  a  limb  can  be  studied  with 
considerable  accuracy  in  the  lower  animals  as  well  as  in  man ; 
but  in  investigating  sight,  the  other  special  senses,  or  general 
sensibility,  in  the  lower  animals,  we  are  confronted  with  special 
difficulties  and  sources  of  error.  This  is  perhaps  more  strikingly 
true  of  hearing,  taste  and  smell  than  of  the  other  senses,  but  it 
is  true  for  all.  Schafer,  referring  to  a  monkey  from  which  he 
believed  he  had  eradicated  both  angular  gyres,  states  that 
for  three  or  four  weeks  the  animal  failed  to  see  objects  whicli 
were  just  below  or  to  one  side  of  its  eyes,  and  even  at  the  time  of 
writing  there  appeared  to  be  complete  absence  of  vision  in  the 
antero-superior  and  lateral  portions  of  the  retinae  ;  but  it  was 
difficult  to  prove  this,  because  the  monkey  had  acquired  the 
habit  of  rapidly  directing  his  head  and  eyes  so  as  to  use  the 
central  parts  of  the  retina). 

Operations  (jiiided  by  Vis^ial  Localisation. 

In  spite  of  the  conflict  of  views  with  reference  to  visual 
localisation,  sufficient  has  been  determined  to  indicate  several 
positions  for  operation  guided  chiefly  by  visual  symptoms. 

If  a  patient  has  lateral  homonymous  hemianopsia  as  the 
special  localising  symptom,  operation  should  be  performed  with 
the  view  of  reaching  the  cuneus  behind  the  position  of  the  parieto- 
occipital fissure.  If,  without  hemianopsia,  the  patient  fails  in 
intelligent  recognition  of  things  and  words,  the  aim  should  be  the 
lateral  occipital  convolutions  and  the  angular  gyre,  which  is  ad- 
jacent, or  indeed  may  be  situated  in  the  occipital  lobe.  When, 
with  lateral  homonymous  hemianopsia,  the  patient  also  has 
hemianesthesia,  the  lesion  is  probably  in  the  tracts  between  the 
cuneus  and  the  primary  optic  centres,  large  enough  also  to  involve 
the  sensory  tracts.     Such  a  lesion  would  probably  best  bo  reached 
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beneath  the  position  where,  on  the  lateral  aspect  of  the  hemi- 
sphere, the  parietal,  oecij)ital  and  temporal  lobes  come  together. 
Hemianopsia  is  sometimes  a  late  symptom,  the  result  of  invasion 
of  the  visual  region  from  other  localities  ;  such  a  case  will  be 
referred  to  later  when  speaking  of  large  lesions  of  the  temporal 
obe. 

I  have  made  various  examinations  of  the  human  brain  on 
recent  as  well  as  older  specimens  in  order  to  determine,  if 
possible,  where  the  optic  radiation  proceeding  from  the  corpora 
geniculata  and  corpora  quadrigemina  enter  the  hemisphere  to 
proceed  to  the  cortical  centre  of  vision  ;  in  part  with  a  view  of 
determining  the  relations  of  the  angular  gyrus,  cuneus,  and  adjoin- 
ing occipito-temporal  region  to  this  place  of  entrance,  and  there- 
fore the  position  and  direction  of  the  intra-cerebral  tracts. 
Undoubtedly,  so  far  as  the  human  brain  is  concerned,  both  the 
angular  gyrus  and  the  occipital  lobe  are  so  placed  with  reference 
to  the  geniculate  bodies  and  corpora  quadrigemina  that  they  are 
anatomically  and  morphologically  in  relation  with  these  radiations. 
Schiifer  '  gives  a  view  of  a  longitudinal  section  of  the  hemisphere 
of  a  monkey  which  he  believes  demonstrates  that  fibres  proceeding 
to  the  angular  gyrus  are  not  involved  in  lesions  of  the  occipito- 
temporal regions.  Whatever  may  be  true  of  the  mouke}',  this  is 
certainly  not  true  of  the  human  brain. 

Wernicke  s  Heviiopic  Pupillary  Inaction. 
The  great  practical  importance  of  some  of  the  studies  which 
have  grown  out  of  cerebral  localisation  is  seen  in  the  fact  that  the 
simple  but  valuable  discovery  in  semiology,  Wernicke's  hemiopic 
pupillary  reaction,  enables  us  with  a  flash  of  the  ophthalmoscope 
to  throw  the  lesion  producing  hemianopsia  back  of  the  primary 
optic  centres.  With  a  normal  retina  uniform  pupillary  reaction 
occurs,  no  matter  at  what  position  the  ray  of  light  strikes  upon 
it.  Seguin-  clearly  explains  this  hemiopic  pupillary  reaction,  or 
inaction,  as  he  suggests  to  call  it,  in  one  of  his  papers  on 
hemianopsia.  In  a  word,  the  test  depends  upon  the  fact  that  the 
hemiopic  part  of  each  retina  being  physiologically  inert,  fails  to 
receive  any  impulse  from  the  light  which  is  thrown  on  it.  When 
the  lesion  is  in  the  cuneus  or  occipital  lobes,  hemiopic  pupillary 
reaction  is  not  observed.  When  the  lesion  producing  hemianopsia 
involves  the  optic  tracts^  there  is  from  an  early  period  hemiopic 
pupillary  inaction  as  well  as  partial  nerve  atrophy.     A  full  dis- 

l  Brain,  .July,  1SS8. 

-Jour,  of  j\'erv.  and  Mcjit.  Dis.,  vol.  xiv.,  November  and  December,  1887, 
721-737,  find  Fortschritte  iter  Mcdicin.  I..  Heft  2,  1883,  cited  by  Seguin. 
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cussion  of  this  subject  will  be  found  in  the  paper  of  Seguin,  aud 
the  original  memoir  of  Wernicke. 


Morpliolofjical  Peculiarities  of  the  Ilianaii  Brain. 

It  is  a  question  whether  we  are  in  a  position  for  practical 
purposes  to  make  any  distinction  between  the  angular  gyre  and 
the  external  occipital  convolutions ;  nor  is  it  absolutely  necessary 
that  this  should  be  done  in  trephining  with  a  large  instrument. 

Morphological  peculiarities  of  the  human  brain  have  an  im- 
portant bearing  on  this  subject.  In  1880,'  I  called  attention  to 
this  matter  and  particularly  with  reference  to  the  so-called 
angular  gyre,  referring  to  the  brain  of  a  white  man  in  which  the 
first  temporal  sulcus  extended  back  of  the  transverse  occipital 
and  to  within  half  an  inch  of  the  longitudinal  fissure.  The 
angular  gyre  is  usually  regarded  as  the  arch  composed  of  the 
posterior  uniting  portions  of  the  inferior  parietal  and  superior 
temporal  gyres.  It  has  seemed  to  me  that  these  mori^hological 
aberrations  are  especially  marked  in  the  parieto-occipital  region, 
so  much  so  in  some  cases  as  to  lead  us  to  use  great  care  in  deter- 
mining by  external  methods  the  position  of  the  cerebral  areas. 

It  will  only  be  necessary  to  call  attention  to  one  or  two  striking 
peculiarities  in  the  brain  examined,  mostly  in  the  insane  aud  in 
individuals  of  low  organisation.-  In  a  case  of  delusional  mono- 
mania, for  example,  the  occipital  fissure  showed  itself  and  in  its 
communications  and  surroundings,  marked  ape-like  conditions, 
such  as  might  have  been  very  deceptive  if  exposed  by  ti-ej)hining. 

In  the  other  hemisphere  of  the  same  case  the  cuneus  was 
small,  and  the  first  temporal  fissure  presented  an  unusual  appear- 
ance, being  divided  about  its  middle  by  a  comparatively  large 
gyre.  In  another  case,  in  the  right  hemisphere,  the  second 
temporal  fissure  was  short,  and  communicated  with  a  very  well 
defined  almost  vertical  fissure,  which  separated  the  temporal  from 
the  occipital  lobe.  The  first  temporal,  as  well  as  the  second, 
communicated  with  this  fissure,  the  vertical  extension  of  the  first 
being,  in  fact,  continuous  with  it.  The  cuneus  was  distinctly 
smaller  and  of  a  different  shape  from  the  cuneus  of  the  right 
hemisphere.  In  another  case,  the  first  temporal  fissure  was 
remarkable  in  that  it  was  completely  confluent  with  the  Sylvian, 
extending  from  the  point  of  tlie  conlluence  as  a  deep,  well  defined 

'  Phlla.  Med.  Timet,  April  24-.  1880,  aCC-370. 

'  Jour.  Acre. and  Mciit.  Dis.,\o\.\n.,  September  ami  October,  1886,  517-5.;3. 
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trench  backwards  and  upwards  nearly  to  the  sagittal  fissure, 
crossing  and  confluent  with  the  interparietal.  In  a  Chinese 
brain  studied  by  Dr.  A.  J.  Parker  and  myself,  a  remarkable 
peculiarity  of  the  brain  was  that  in  the  right  hemisphere  the  first 
temporal  fissure,  beginning  near  the  anterior  extremity  of  the 
temporal  lobe,  passed  backward  across  the  entire  extent  of  the 
parietal  lobe  and  over  the  median  edge  of  the  hemisphere  for  the 
distance  of  half  an  inch,  terminating  in  the  precuneus  just  in 
front  of  the  parieto-occipital  fissure. 

This  is  an  interesting  field,  and  has  some  practical  importance. 
Even  the  Sylvian,  the  central,  and  the  parieto-occipital  fissures 
have  considerable  variations,  the  first  in  its  horizontal  level  and 
extension,  and  the  others  in  their  antero-posterior  position.  I 
have  reported  one  case  in  which  the  Sylvian  fissure  took  a  position 
much  more  vertical  than  usual  and  reached  nearly  to  the  longi- 
tudinal fissure.  As  a  rule,  variations,  such  as  those  referred  to 
hei'e,  for  fissures  like  the  Sylvian,  would  not  confuse  us  in  operat- 
ing after  the  methods  of  Broca,  Thane,  Reid,  Horsley,  and  others ; 
but  they  are  certainly  worthy  of  some  consideration. 

Localisation  of  Cutaneous  Sensations. 

With  reference  to  the  localisation  of  the  centres  for  cutaneous 
sensations — ^touch,  pain,  temperature,  &c. — we  are  acquiring 
more  positive  knowledge  and  may  be  able  in  time  to  use  such 
knowledge  to  guide  in  surgical  operations.  The  evidence,  physio- 
logical, clinical,  and  pathological  is  becoming  stronger  in  favour 
of  the  existence  of  a  zone  for  these  general  sensations  separate 
from  the  motor  areas. 

Various,  indeed,  have  been  the  views  held  with  reference  to 
the  localisation  of  these  sensations.  Luys,  largely  from  anato- 
mical studies,  made  the  thalamus  a  centre  of  sensibility,  sub- 
dividing it  into  four  special  centres — olfactory,  optic,  acoustic, 
and  for  general  sensibility.  Ferrier  regards  the  thalamus  as  in 
some  way  connected  with  sensation,  but  believes  that  differen- 
tiated areas  for  sensation  also  exist  in  the  cortex.  He  holds  that 
it  is  probable  that  the  thalami  are  especially  related  to  the 
sensory  tracts,  and  the  striate  bodies  to  the  motor  tracts  ;  that 
these  ganglia  represent  in  a  subordinate  manner  all  the  sensory 
and  motor  tracts  of  the  cortex.  The  thalamus  is  a  centre  of 
conveyance,  or  an  interrupting  ganglion  in  the  com'se  of  the 
sensory  tracts.  The  experiments  of  Monakow  led  to  the  con- 
clusion that  difi'erent  portions  of  the  thalamus  are  related  to 
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cortical  areas.  Fournier  believes  that  sensorj-  fibres  terminate 
in  the  thalamus.  Crichton-Browne  regards  this  ganglion  as  a 
great  centre  of  general  sensibility  :  but  Flourens,  Longet,  Schiff, 
and  Tamburini,  among  others,  have  assigned  to  it  motor  functions. 
The  weight  of  the  evidence,  both  from  experiment  and  disease, 
connects  the  thalamus  with  various  forms  of  sensation.  It  is 
probably  a  halting  place  where  sensory  impressions  going  from 
the  periphery  to  the  cortex  undergo  some  transformation.  It  is 
necessary,  at  least,  briefly  to  thus  refer  the  functions  of  the 
thalamus  as  some  authorities  are  inclined  to  regard  it  as  the  sole 
cerebral  region  for  sensibility. 

From  analogy  and  general  principles  it  is  altogether  probable 
that  we  have  above  the  ganglia  a  separate  localisation  for  the 
different  forms  of  cutaneous  sensibility.  As  Ferrier  puts  it,  up  to 
the  point  of  radiation  towards  the  cerebral  cortex  the  sensory 
paths  have  been  proved  to  be  entirely  differentiated  from  the 
motor,  and  it  is  therefore  extremely  unlikely  that  the  two  should 
become  jumbled  together  indiscriminately  in  the  cortical  centres. 
We  have  not  only  the  well  known  differentiation  between  sensory 
and  motor  nerve  roots  and  tracts  in  the  spinal  cord,  oblongata, 
X3ons,  and  crus  cerebri ;  but  abundant  evidence  as  to  the  separation 
of  sensory  from  motor  tracts  in  the  internal  capsule.  The  very 
simple  but  natural  question  may  be  asked :  where  do  these  paths 
lead  if  not  to  special  cortical  areas  for  sensation?  Cases  have 
been  reported  by  Demeaux  (quoted  by  Ferrier),  by  F.  Miiller 
and  others,  in  which  autopsies  have  shown  hemianaesthesia  to 
result  from  lesion  of  the  hinder  third  of  the  internal  ca^Jsule  or 
adjoining  portions  of  the  corona  radiata. 

Veyssiere  produced  hemianoesthesia  on  the  opposite  side  of 
the  body  by  dividing  this  portion  of  the  capsule  in  animals.  We 
not  infrequently  see  hemiplegia  and  hemianaesthesia  united  in 
the  same  patient  as  the  result  of  a  capsular  lesion,  and  numerous 
autopsies  have  shown  that  the  posterior  and  middle  parts  of  the 
capsule  are  in  these  cases  involved  in  a  destructive  lesion.  Cases 
of  hemianesthesia  from  lesions  both  of  the  thalamus  and  len- 
ticular nucleus  have  been  reported,  but  in  veiy  few  has  the  lesion 
been  strictly  localised  to  these  ganglia,  and  even  in  these  it  is  a 
question  whether  the  hemiana}sthesia  resulting  has  not  been  due 
to  pressure  on  the  internal  capsule. 

Eecently  I  have  made  a  'post-mortcm  examination  on  a 
patient  who  died  at  the  Philadelphia  Hospital,  a  woman  forty- 
seven  years  old.  She  had  had  many  symptoms  which  were  su])- 
posed  to  be  hysterical.     On  the  morning  after  her  admission  she 
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had  a  fit  or  seizure,  the  character  of  which  was  not  closely 
observed.  Afterwards,  however,  she  was  paralysed  and  anaes- 
thetic over  the  right  half  of  the  body  and  limbs,  her  speech  also 
being  thick,  but  consciousness  not  lost.  Partial  anaesthesia  was 
present  over  the  left  half  of  the  body.  Knee-jerk  was  increased, 
and  ankle  clonus  was  present  on  both  sides.  She  improved 
rapidly,  but  remained  in  bed  two  weeks.  Two  days  before  her 
death  she  had  an  apoplectic  attack,  and  became  completely 
paralysed  and  hemianaesthetic  in  the  face,  limbs,  and  trunk  of 
the  left  side.  The  autopsy  showed  a  foyer  of  softening  in  the 
right  hemisphere,  including  the  entire  breadth  of  the  internal 
capsule,  two-thirds  of  the  adjoining  lenticular  nucleus,  a  small 
anterior  external  portion  of  the  thalamus,  and  a  narrow  strip  of 
the  caudate  nucleus  where  it  curves  around  the  thalamus.  Care- 
ful transverse  sections  showed  that  the  anterior  boundary  of  this 
focus  of  softening  was  one  and  a-quarter  inches  behind  the  head 
of  the  caudate  and  lenticular  bodies,  and  that  it  extended  from 
backwards  about  five-eighths  of  an  inch.  It  was  so  situated  that 
a  transverse  section  immediately  in  front  of  the  thalamus  marked 
its  anterior  boundary.  The  softening  of  the  narrowed  caudate 
nucleus  was  all  that  was  observable  in  opening  the  ventricle. 
The  left  hemiplegia  and  hemianassthesia  might  very  properly  be 
attributed  to  the  complete  transverse  destruction  of  the  internal 
capsule.  A  large  recent  embolus  was  found  in  the  right  middle 
cerebral  artery.  It  is  difficult  to  account  for  the  temporary  right 
hemiplegia  and  hemianaesthesia,  except  on  the  theory  of  hysteria 
or  functional  disturbance,  as  no  lesion  of  the  cerebral  hemisphere 
on  the  left  side  was  discovered. 

The  fibres  of  the  sensory  tract  are  probably  separate  from  the 
motor  even  in  the  centrum  ovale. 

"The  third  set  of  fibres  of  the  projection  system,"  says 
Starr,^  "includes  those  which  lie  just  posterior  to  the  motor 
tract,  and  which  pass  inward  from  the  parietal  convolutions. 
These  take  a  similar  course  to  the  motor  tract,  and  fill  up  to  a 
considerable  extent  the  space  between  it  and  the  radiation  of  the 
visual  tract,  towards  the  occipital  lobe.  They  are  mingled  with 
fibres  which  pass  to  the  optic  thalamus,  but  are  separable  from 
them,  as  Edinger  has  shown,  in  foetal  brains,  and  may  be  traced 
down  through  the  capsule  to  the  tegmentum  of  the  crus,  where 
they  divide  into  a  portion  going  to  the  leminscus,  and  a  portion 
going  to  the  formatio  reticularis.     This  set  of  fibres  conveys  the 

^Medical  Record.  Feb.  \:\.  ISSG. 
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sensations  of  touch,  pain,  temperature,  and  muscular  sense,  and 
lesions  in  its  course  will  cause  disturbance  of  these  sensations. 
Like  lesions  in  the  motor  tract,  the  rule  obtains  that  the  nearer 
the  cortex  the  more  hkely  is  the  lesion  to  cause  an  affection  of  a 
single  limb,  while  the  nearer  the  capsule  the  more  likely  is  the 
symptom  produced  to  be  hemianaesthesia." 

Ferrier  in  his  earlier  experiments  found  that  lesions  involving 
the  horn  of  amnion  and  hippocampal  convokition,  caused  impair- 
ment or  abolition  of  tactile  sensibility  on  the  opposite  side  of  the 
body,  and  located  the  cortical  centres  for  this  form  of  sensibility 
in  the  hippocampal  region.  In  experiments  with  Professor  Yeo, 
in  1884,  he  established  lesions  in  the  hippocampal  regions  in  ten 
monkeys,  and  in  five  of  these  in  both  hemispheres,  and  these 
lesions  showed  that  tactile  sensibility  was  in  every  case  impaired 
or  abolished,  according  to  the  amount  of  destruction  of  the  hippo- 
campal and  temporo-sphenoidal  region.  It  was  also  established, 
liowever,  that  a  very  extensive  lesion  might  be  made  in  one  or 
Ijoth  hippocampal  regions  without  producing  permanent  anass- 
thesia. 

Munk  '  claims  that  the  area  of  common  sensation — including 
sensation  of  pressure,  location  of  a  limb,  muscular  sense,  and 
touch — lies  in  the  central  region,  including  the  anterior  and 
posterior  convolutions  and  adjacent  cortex.  He  divides  this  area 
into  special  centres  for  the  hind  leg,  fore  leg,  head,  eye  and  ear 
muscles,  neck  and  body  ;  holding  that  these  coincide  with  but  are 
somewhat  more  extensive  than  the  corresponding  motor  centres 
for  these  parts. 

The  sensations  of  touch,  according  to  Luciani,  are  perceived 
in  the  central  convolutions,  and  therefore  lesion  of  these  cause 
auajsthesia  as  well  as  paralysis.  The  tactile  area  includes  the 
parietal  convolutions  also,  but  does  not  reach  the  occipital  and 
temporal  lobes.  This  author  holds  tliat  all  sensations  appear  to 
have  a  common  zone  in  the  parietal  region,  and  lesions  in  this 
common  zone  may  cause  disturbance  of  all  the  senses. 

It  is  worthy  of  remark  that  the  physiologists  and  others,  who 
contend  that  the  sensory  portion  of  the  cortex  coincides  with  the 
jiiotor,  also  Jiold  that  it  extends  beyond  into  adjacent  cortical 
regions,  as  witness  the  views  of  Munk,  Tj'ipier,  Moeli,  and  others 
cited  by  Starr  in  his  elaborate  paper. 

Fcrrier's  explanations  -  of  what  lie  regards  as  the  errors  of 

'  Pjlnqci'x  Avch.f.  Phyxlologie.    Quottid  by  Stan-,  Jour.  Xcrv.  and  Mi'iit.  D'us., 
vol.  xi.,  N...  :5,  July,  1884,  327-407. 
-  '  Functions  of  the  Brain.' 
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observers  like  Schiff,  Munk  and  others  who  beheve  that  sensory 
areas  comcide  with  motor  centres,  is  reasonable.  "The  con- 
clusion that  tactile  sensibility  is  lost  or  diminished  after  the 
destruction  of  the  cortical  motor  area,"  he  says,  "is  based  on 
defective  methods  of  investigation  and  erroneous  interpretation  of 
the  reactions  of  the  lower  animals  to  sensory  stimulation.  Though 
an  animal  does  not  react  so  readily  to  sensory  stimulation  of  the 
paralysed  side  it  does  not  follow  that  this  is  due  to  diminished  or 
absent  perception  of  the  stimulus.  An  animal  may  not  react,  or 
react  less  energetically,  to  a  sensory  stimulus,  not  because  it 
does  not  feel  it  the  less,  but  because  it  is  unable  or  less  able,  to 
do  so  from  motor  defect.  It  is  astonishing  what  apathy  or 
indifference  some  animals  display  towards  certain  forms  of 
stimulation,  such  as  gradually  increasing  pressure  on  the  fingers 
or  toes  which  one  would  regard  as  well  calculated  to  elicit  reaction 
or  signs  of  uneasiness.  Unless  the  stimulus  is  of  a  nature  to  at 
once  excite  attention,  or  to  evoke  reflex  action,  it  may  appear  to 
be  altogether  uuperceived.  All  that  the  experiments  of  Schiff  and 
Tripier  demonstrate  is  that  motor  reactions  are  less  readily 
evoked  on  the  side  opposite  the  cortical  lesion.  But  the  same 
thmg  occurs  in  cases  of  purely  motor  hemiplegia  in  man." 

On  anatomical  and  morphological  grounds  Broca  holds  that 
the  callosal  and  hippocampal  regions  constitute  togetlier  a  distinct 
lobe  of  the  brain,  the  falciform  or  limbic  lobe ;  also  I  believe 
erroneoL  sly,  that  this  lobe  is  connected  entirely  with  the  sense  of 
smell.  So  far  as  the  brain  of  man  is  concerned,  in  this  lobe 
should  -probably  be  included  the  entire  jDi^ecuneus  or  quadrate 
lobule  on  the  mesial  aspect  of  the  hemisphere  and  the  adjoining 
portion  of  the  superior  parietal  convolution  on  the  lateral  aspect 
of  the  hemisxDhere. 

The  most  important  recent  contribution  to  cortical  sensory 
areas  is  certainly  that  of  Horsley  and  Schafer.^  Hemiana^sthesia 
partial  or  complete  and  contra-lateral  resulted  from  destructive 
lesions  of  the  limbic  lobe.  They  found  that  any  extensive  lesion 
of  the  gyrus  foruicatus  was  followed  by  hemiana^sthesia  more  or 
less  marked  or  persistent ;  sometimes  the  loss  of  sensation 
involved  almost  the  whole  of  the  opposite  side  of  the  body ; 
sometimes  it  was  localised  either  to  the  upper  or  lower  limb,  or 
to  a  particular  part  of  the  trunk.  They  did  not,  however,  succeed 
in  establishing  the  relations  between  special  regions  of  the  body 
and  the  parts  of  the  convolutions  which  had  been  destroyed. 

"  These  experiments  were  frequently,  but  by  no  means  in  every 

'  Phil.  Trans.  Eoyal  Soc,  1888. 
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case,  couiiolicated  by  the  presence  of  a  certain  amount  of  motor 
paralysis,  chiefly,  if  not  entirely,  affecting  the  muscles  of  the  leg. 
We  have  no  doubt  that  this  condition  was  always  due  to  a  lesion 
(accidentally  produced  during  the  operation,  or  subsequently  as 
the  result  of  interference  with  the  circulation)  in  the  leg  area  of 
the  marginal  convolution.  Now  in  one  or  two  of  these  cases  the 
aniiisthesia  aiiected  chiefly  the  paresed  limb,  and  it  might  be 
argued  by  those  who,  like  Schiif  and  Munk,  hold  that  the 
excitable  areas  of  the  cortex  are  concerned  with  the  perceptions  of 
sensoi'y  impressions  from  the  corresponding  regions  of  the  body 
that  the  loss  of  sensibility  was  due  to  lesion  of  the  motor  area. 
But  against  this  argument  we  may  not  only  put  forward  those 
experiments  in  which  there  has  been  no  accompanying  paralysis, 
but  also  others  in  which  the  hemianaesthesia  has  been  well  marked 
in  the  upper  limb  and  upper  part  of  the  trunk,  while  the  lower 
(paresed)  limb  has  exhibited  no  diminution  of  sensibility 
whatever 

"From  whicli  it  would  appear  that  while  the  whole  limbic 
lobe  may  be  concerned  in  the  perception  of  sensory  impressions, 
the  part  played  by  the  gyrus  fornicatus,  at  least  as  regards 
cutaneous  sensibility,  is  more  important  than  that  played  by  the 
liippocampal  portion  of  the  lobe.  But  until  it  has  been  possible 
entirely  to  destroy  the  whole  lobe  upon  both  sides  of  the  brain  it 
is  impossible  to  determine  whether  it  is  assisted  in  its  functions 
by  any  other  portion  of  the  cerebral  cortex 

"  The  results  of  our  experiments  upon  the  limbic  lobe  seem  to 
point  to  the  conclusion  that  this  portion  of  the  cerebral  cortex  is 
largely,  if  not  exclusively,  concerned  in  the  appreciation  of 
sensations,  painful  and  tactile.  This  is  an  extension  of  tlie  view 
put  forward  by  Ferrier,  who  was  inclined  as  the  result  of  his  own 
experiments  to  limit  that  function  to  the  liippocampal  region. 
])r.  Ferrier  was  good  enough  to  assist  at  some  of  our  experiments 
upon  this  part,  and  has  fully  accepted  the  conclusions  to  which 
tliey  point." 

Starr,  from  a  series  of  American  cases  of  cortical  lesions  of  the 
])iain,'  and  also  from  a  study  of  the  sensory  tracts,=  concluded 
that  the  various  sensory  areas  lie  about  and  coincide  to  some 
extent  with  the  various  motor  areas  for  similar  parts  ;  that,  in 
other  words,  the  Eolandic  region  is  a  sensory-motor  region,  the 
sensory  area,  however,  including  to  some  extent  the  gyres  of  the 
adjacent   postero-parietal    lobe.      Collections   of   cases   such   as 

'  Ai/i.  Jour.  Med.  ScL,  Phila.,  1884,  n.  p.,  Ixxxvii.,  3G6-391. 

-  Jour.  .\rri:  if  .Vent.  Bis.,  vol.  xi..  No.  3,  July,  1884,  327-407. 
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these  cannot,  however,  overcome  positive  evidence  of  decidocl 
destructive  lesions  of  the  cortical  motor  centres,  without  any 
disturbance  of  touch,  pain  or  temperature,  or  even  of  the  muscular 
sense  ;  and  a  close  study  of  the  cases  of  cortical  lesion  in  whicli 
both  motor  and  decided  sensory  phenomena  have  been  present 
will  not  bear  out  fully  the  view  of  Starr. 

One  of  Starr's  tables  contains  forty-one  cases  showing  cortical 
lesions  of  the  brain  wath  sensory  symptoms.  That  the  sensory 
area  lies  about  the  motor  region  might  even  from  these  cases  be 
conceded,  but  that  the  two  coincide  has  been  by  no  means  proved, 
particularly  if  the  postero-parietal  region  is  not  regarded  as  a 
necessary  part  of  the  motor  area.  Eeviewing  the  forty-one  cases, 
in  only  one-fifth  to  one-sixth  are  the  lesions  restricted  to  parts  of 
the  brain  in  front  of  the  central  fissure,  although  in  many  of  the 
others  both  the  anterior  central  and  posterior  central  gyres  are 
involved.  In  more  than  thirty  of  these  cases  the  reported  lesions 
involved  in  part  or  whole  the  postero-parietal  region  and  posterior 
central  gyre.  Four  of  my  cases  are  included  in  the  table,  and 
this  has  led  me  to  look  over  not  only  these  but  also  other  of  my 
cases  of  cortical  lesion  with  sensory  phenomena ;  and  from  doing 
this  the  conclusion  has  been  reached  that  they  do  not  support  the 
doctrine  that  sensory  and  motor  areas  entirely  coincide. 

In  the  case  of  a  fibroma  which  involved  the  first  and  second 
frontal  gyres  and  anterior  segment  of  the  gyrus  fornicatus  and 
corpus  callosurn,  anaesthesia  of  the  conjunctiva,  with  conjunctivitis 
and  corneitis  were  present.  In  a  patient  with  a  gumma  involving 
the  upper  fourth  of  the  pre-central  and  a  smaller  segment  of  the 
post-centi-al  gyre,  hyperaesthesia  was  marked,  wath  also  crural 
Jacksonian  epilepsy,  but  the  lesion  grazed  the  sensory  area.  A 
carcinoma  of  the  middle  portion  of  the  posterior  central  gyre  and 
the  upper  part  of  the  inferior  parietal  lobule  was  accompanied 
with  wide-spread  destruction  of  the  corona  radiata,  and  impaired 
sensibility  of  the  limbs  of  the  opposite  side  with  other  phenomena 
was  present.  Owing  to  the  posterior  extension  of  this  growth  and 
the  large  sub-cortical  destruction,  this  lesion  could  certainly  not 
be  claimed  to  teach  anything  with  reference  to  the  coincidence 
of  motor  and  sensory  areas.  In  another  case  of  tubercular 
tumour  in  the  motor  area,  the  interior  of  the  hemisphere  was 
broken  down,  and  hemianaesthesia,  at  first  partial  but  later 
complete  and  persistent,  was  present. 

Numerous  obsei-vations  have  shown  me  that  hyperaesthesia  is 
a  common  phenomenon  in  cases  of  diffused  cortical  tubercular 
meningitis,  and  this  hyperaesthesia  may  involve  any  or  all  the 
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extremities  oi-  the  face.  This  fact  is  not  to  be  explained  as 
simply  from  irritation  of  the  pia  mater ;  for  on  the  other  hand 
I  have  observed  cases  of  localised  lepto-meningitis  in  which  both 
hyperaasthesia  and  even  pain  in  the  head  were  absent.  Such 
cases  also  cannot  be  fully  explained  by  tubercular  deposit  in  and 
inflammation  of  the  dura  mater.  Although  dm-al  meningitis  may 
cause  headache  of  great  severity  and  sensorj'  phenomena  in  the 
domain  of  the  fifth  nerve,  it  should  not  be  held  responsible  for 
hyperaesthesia  of  the  extremities.  The  hyperaesthesia  in  these 
cases  is  best  explained  by  irritation  of  sensory  cortical  areas. 

Bernhardt^  has  recorded  the  case  of  a  woman,  forty-one  years 
of  age,  who  after  an  apoplectiform  attack  had  hyperaesthesia  of 
both  lower  extremities  ;  also  paresis  of  the  right  arm,  lower  face 
and  foot ;  spasm  involving  the  right  hand,  arm  and  face  ;  weak 
reflexes  of  the  right  leg ;  confusion,  excitability  and  aphasia. 
The  lesions  were  a  tubercular  growth  in  the  upper  extremity, 
lateral  and  median  portion  of  the  left  posterior  central  convolution 
and  in  the  precuneus  ;  a  similar  growth  in  the  middle  portion  of 
the  posterior  central  g^'re ;  and  a  tubercle  the  size  of  a  pea  at  the 
anterior  extremity  of  the  corpus  striatum.  The  hyperaesthesia  in 
the  low'er  extremities  might  be  explained  by  the  tumour  in  the 
great  median  fissure.  Hitzig=  quotes  from  Loffler  the  account  of 
a  soldier  who  received  a  gunshot  wound  on  the  top  of  the  head, 
the  dura  mater  being  pressed  inward  by  the  depressed  bone  at  a 
point  which  corresponded  with  the  upper  ends  of  both  central 
gja-es.  Both  legs  were  hyperaesthetic  and  also  paralysed.  Such 
sjTJiptoms  can  be  explained  by  pressure  on  the  paracentral  gyres 
of  both  sides  and  direct  or  inflammatory  irritation  of  the  neigh- 
bouring sensory  cortex  below  or  behind. 

Bramwell  3  has  reported  a  case  of  incomplete  paralysis  of  the 
left  extremities  and  of  the  face,  with  disturbance  of  sensation  of 
both  the  arm  and  leg ;  with  also  atrophy  of  both  optic  nerves 
and  other  sight  disturbances.  The  autopsy  revealed  a  tumour 
with  softening  of  the  surrounding  brain  in  the  right  superior  and 
middle  parietal  convolutions  and  a  part  of  the  first  occipital 
convolution. 

Brill 't  records  the  history  of  a  patient  with  right-sided 
anaesthesia  and  paresis,  the  former  more  marked  than  the  latter. 
In  a  few  weeks  hyperaesthesia  developed,  with  also  restlessness, 

'  Arch.f.  Pysc/i.,  iv..  heft  3,  LS74. 

-  Op.  at. 
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tinnitus,  beclouded  mind,  slight  amnesic  aphasia  and  colour 
blindness,  the  patient  not  being  able  to  tell  green  from  red, 
although  his  field  of  vision  was  not  limited.  A  triangular  focus 
of  softening  was  found  in  the  left  cuneus,  most  of  the  cuneus 
being  involved. 

Fortunately  I  had  the  advantage  a  few  hours  before  delivering 
this  address  of  hearing  one  of  the  best  papers  yet  written  on  the 
cortical  localisation  of  cutaneous  sensations,  read  by  Dr.  C.  L. 
Dana  before  the  American  Neurological  Association,  and  since 
published  in  the  Journal  of  Nervous  and  Mental  Disease  for 
October,  1888.  Dr.  Dana  discusses  the  three  views  with  reference 
to  this  localisation :  (1)  that  the  centres  for  these  senses  are 
entirely  separate  from  motor  areas  ;  (2)  that  the  cutaneous 
sensory  centres  are  more  or  less  identified  with  the  motor  centres ; 
and  (3)  that  both  the  motor  zone  and  the  limbic  lobe  are  con- 
cerned in  the  representation  of  cutaneous  sensation.  His  paper 
deals  principally  with  pathological  and  clinical  data.  Altogether 
he  collected  142  cases,  including  four  personal  observations.  He 
concludes,  among  other  things,  that  the  clinical  and  pathological 
evidence  collected  by  him  shows  that  the  motor  areas  of  the 
cortex  contain  also  the  representation  of  cutaneous  sensations ; 
and  that  cutaneous  anaesthesia  of  organic  central  origin  is  always 
limited  to  or  more  pronounced  in  certain  parts.  The  same 
objections  apply  to  most  of  his  cases  as  indicated  for  those  of  Starr. 

Dana  collected  for  this  paper  twenty  cases  in  which  the  gyrus 
fornicatus  or  hippocampal  convolution  were  more  or  less  involved, 
and  in  none  of  these,  he  says,  was  any  anaesthesia  present  that 
could  be  fairly  attributed  to  the  lesion.  Even  a  casual  study  of 
these  cases  seems  to  me  to  show  their  weakness  for  the  support 
of  the  position  taken  that  the  limbic  or  falciform  lobe  is  not  con- 
cerned with  sensation.  In  nearly  one-third  of  these  cases  some 
disturbance  of  sensation  was  present.  Three  of  the  remaining 
cases  were  demented,  and  presumably  any  investigation  into 
cutaneous  sensation  would  have  but  little  value  ;  one  case  pre- 
sented no  symptoms. 

What  Ferrier  says  of  defective  methods  of  investigation  and 
erroneous  interpretation  of  the  reaction  of  the  lower  animals  to 
sensory  stimulation  may  be  applied  with  some  additions  to  the 
study  of  cutaneous  sensation  in  cases  of  cerebral  disease  in  man. 
Numerous  sources  of  error  are  present,  not  only  in  investigating 
but  also  in  reporting  the  results  of  investigation. 

To  test  cutaneous  sensibility  requires  time,  patience,  and 
method.     It  is  often  tedious  and  monotonous  ;  but  it  must  be  done 
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carefully  or  the  results,  particularly  for  tactile  sensibility ,  are  worth- 
less. Patients  cannot  often  be  depended  upon,  as  with  reference 
to  such  tests  the  greatest  differences  in  the  personal  equation  are 
found.  Some  patients  have  a  fashion  of  stopping  to  think  or 
weigh  their  answers  when  being  tested  for  cutaneous  sensation. 
This  often  renders  the  answers  worthless  ;  the  response  should 
be  given  promptly. 

One  of  the  commonest  methods  of  investigating  cutaneous 
sensibility  is  that  of  Weber,  which  depends  upon  the  fact,  or  the 
alleged  fact,  that  the  distance  apart  at  which  two  points  can  be 
discriminated  is  much  the  same  for  the  same  local  areas  in  different 
individuals.  Tables  have  been  published  which  are  supposed  to 
show  the  least  normal  distances  at  which  two  points  can  be  dis- 
tinguished. This  method,  if  very  carefully  applied,  is  sufficiently 
correct  for  many  cases,  but  often  the  results  obtained  from  such 
testing  are  utterly  worthless.  I  have  known  not  only  patients 
with  real  or  alleged  loss  of  sensation,  but  perfectly  healthy 
individuals  to  give  diverse  and  confusing  answers  when  tested 
with  the  ffisthesiometer.  Some  of  the  records  of  the  presence  of 
anaesthesia  or  analgesia  in  reported  cases  have  doubtless  been 
made  improperly  as  the  result  of  carelessly  testing  the  power  of  the 
patients  to  discriminate  between  two  blunt  or  sharp  points. 

Another  source  of  error,  particularly  in  recording  cases,  is  in 
deciding  that  objective  insensibility  exists  from  the  statements  of 
the  patients  with  reference  to  their  feelings.  Whatever  may  be 
the  explanation,  it  is  true  that  many,  though  by  no  means  all 
patients  suffering  from  motor  paralysis  the  result  of  a  cortical  or 
sub-cortical  lesion,  complain  of  certain  pargesthesias.  Spon- 
taneously or  in  response  to  questioning  they  will  refer  to  a 
paralysed  member,  or  a  portion  of  it,  as  feeling  hea\-y  or  numb, 
or  cold,  or  as  if  asleep  ;  but  often  in  these  cases  careful  and 
elaborate  testing  for  true  depression  or  loss  of  sensation  will  fail 
to  reveal  its  presence  in  the  slightest  degree.  I  have  been  for 
some  time  engaged  in  minutely  studying  cases  of  hemiplegia, 
monoplegia,  and  aphasia  with  a  view  of  determining  in  the  most 
detailed  manner  the  exact  movements  or  forms  of  speech  im- 
paired or  abolished,  and  also  whether  or  not  in  these  cases 
locaHsed  defects  of  sensation  were  present.  The  investigation  is 
a  clinical  study  in  localisation,  the  value  of  wiiich  will  be  much 
enhanced  by  the  number  of  autopsies  obtained  in  the  cases  studied, 
but  even  without  such  autopsies  some  results  both  curious  and 
valuable  can  be  obtained.  A  single  case  will  serve  to  illustrate 
the  point  which  I  wish  to  make  about  some  sensory  investigations 
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und  records.  A  young  man,  with  a  history  of  rheumatism  and 
several  heart  murmurs,  was  admitted  to  the  Philadelphia  Hospital 
three  weeks  after  a  sudden  attack  of  right-sided  hemiplegia  with 
aphasia.  On  admission  he  had  recovered  almost  entirely  from 
the  paralysis  of  the  arm  and  leg,  but  decided  facial  paralysis  and 
slight  aphasia,  or  rather  ora-lingual  paresis,  were  still  present. 
His  motor  symptoms  were  studied  with  minuteness  and  will  be 
published  in  a  paper  in  course  of  preparation.  On  inquiring  as  to 
sensory  disturbance  he  said  that  he  had  had  for  several  days 
some  pain  in  the  leg  and  arm,  and  a  feeling  of  numbness  or  as  if 
the  parts  were  asleep  in  the  right  face,  arm  and  leg.  This  sensa- 
tion had  disappeared  entirely  from  the  leg  and  arm  with  the 
abatement  of  the  motor  paralysis,  but  he  still  complained  of 
decided  numbness  in  the  right  cheek.  The  most  careful  tests 
were  made  as  to  the  senses  of  touch,  pain,  and  temperature,  but 
not  the  slightest  loss  could  be  determined.  He  was  examined  by 
gently  touching  the  cheek  with  the  finger  and  a  feather,  with 
blunt  and  sharp  points,  with  hot  and  cold  water,  with  different 
weights  and  different  amounts  of  pressure,  and  by  the  method  of 
Oppenheim,  namely,  that  of  touching  symmetrical  spots  on  both 
sides  of  the  median  line  at  once,  and  observing  whether  he  ap- 
preciated the  touch  on  both  sides  equally.  ^ 

Some  light  has  been  thrown  on  the  disputed  question  of  the 
existence  of  sensory  centres  in  the  motor  cortex  by  careful 
examinations  of  patients  after  operations,  particularly  when 
definitely  determined  gyral  areas  have  been  cleanly  excised. 
In  one  of  Horsley's  cases,  in  which  the  scar  tissue  and  sur- 
rounding healthy  brain  substance  was  excised,  after  the  opera- 
tion the  patient  had  at  first,  coupled  with  some  motor  paralysis, 
a  loss  of  tactile  sensibility  over  the  dorsum  of  the  two  distal 
phalanges  of  the  fingers,  and  could  not  tell  the  position  of  any 
of  the  joints  of  the  fingers,  thus  showing  apparently  some  loss 
of  tactile  and  muscular  sense ;  but  as  Horsley  remarked  it  was 
possible  that  some  of  the  fibres  of  the  corona  radiata  coming 
from  the  gyrus  fornicatus  may  have  been  injured.  Both  motor 
and  sensory  paralysis  disappeared  in  the  course  of  two  months. 

'  The  patient  recently  died.  At  the  autops}',  a  focus  of  strictly  cortical 
yellowish  softening  was  found  involving  the  lower  extremities  of  the  central 
conA'olutions  both  on  their  external  and  Sylvian  surfaces,  and  a  spot  one-half 
an  inch  in  diameter  about  the  middle  of  the  internal  portion  of  the  island  of 
Reil.  The  softening  reached  into  the  fissure  of  Rolando,  and  also  into  the 
precentral  fissure,  taking  in  a  posterior,  inferior  strip  of  the  second  frontal 
convolution.  Its  greatest  height  was  1|  inches  upward  from  the  Sylvian 
fissure,  its  width  along  this  fissure  was  1^  inches.  The  lesion  did  not  reach  ti) 
the  anterior  branch  of  the  Sylvian  fissure,  its  anterior  limit  being  one-fourth 
of  an  inch  behind  this  fissure. 
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In  Weir  and  Seguin's  case  of  right-sided  Jacksonian  epilejDsy 
and  paresis — in  which  a  small  sarcomatus  growth  was  cut  out 
of  the  white  substance  below  the  posterior  edge  of  the  second 
frontal  and  the  anterior  edge  of  the  pre-central  gyres — careful 
tests  were  made  over  a  period  of  nearly  seven  months  after  the 
operation.  They  showed  at  first  slight  apparent  dulness  of 
tactile  sensibility  in  some  parts  ;  retention  of  pain,  and  tempera- 
ture and  muscular  sense,  with  motor  paresis  and  speech  defect. 
In  later  tests  the  patient  no  longer  felt  numb ;  could  tell  the- 
lightest  touch  on  the  fingers  and  hand;  and  with  eyes  closed 
could  distinguish  consecutive  contacts  with  a  coarse  bed  cover,, 
a  thin  handkerchief,  and  a  sheet  of  paper ;  he  could  also  recognise 
slight  difference  of  weight.  Nearly  seven  months  after  the 
operation  co-ordination  of  the  hand  was  perfect ;  the  patellar 
reflex  normal  and  equal  on  both  sides ;  there  was  no  wrist  reflex  ; 
the  senses  of  touch,  temperature  normal ;  he  could  distinguish 
difi'erences  of  weight  of  only  a  few  grains,  and  was  fully  conscious 
of  all  passive  movements. 

In  the  case  of  Lloyd  and  Deaver,  also  one  of  brachio-facial 
spasm  and  paresis,  reported  at  the  meeting  of  the  American 
Neurological  Association  during  the  session  of  the  Congress,  no 
gross  lesion  was  found,  and  the  facial  and  arm  centres  were 
carefully  excised,  with  a  resulting  cure  of  the  spasms.  On 
several  occasions,  with  Dr.  Lloyd,  I  tested  the  conditions  as 
to  motor  power,  sensibility,  and  the  reflexes  in  this  patient,  with 
results  which  have  been  reiDorted  by  Dr.  Lloyd.  This  patient 
blindfolded  could  instantly  recognise  the  slightest  touch  on  all 
points  of  the  affected  side ;  even  light  breathing  upon  his  hand 
was  at  once  detected ;  pain  and  temperature  sense  were  normal ; 
and  he  could  discriminate  between  weights.  If  objects  were 
placed  in  his  paretic  hand  he  often  failed  to  recognise  what  they 
were,  but  apparently  because  he  was  not  able  easily  to  grasp  and 
run  his  fingers  over  them  and  thus  take  in  their  form  and  bulk. 

These  experiments,  which  should  be  repeated  with  the 
greatest  care  whenever  opportunity  offers,  seem  to  uphold  the 
doctrine  of  pure  psycho-motor  centres  rather  than  the  sensory,, 
motor  or  mixed  theory.  They  certainly  are  not  in  accord  with 
the  view  that  the  motor  zones  contain  centres  of  the  muscular 
sense ;  or  that  they  are  areas  for  pathic  or  thermic  sensibility,  or 
places  of  confluence  of  excitations,  or  centres  acted  on  at  a  dis- 
tance by  inhibition.  The  temporary  disturbances  in  sensation 
may  be  due  sometimes  to  destruction  of  association  fibres  between 
related  sensory  and  motor  areas. 
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Bechterew  ^  maintains  with  reason  that  the  loss  of  sensation 
in  animals  who  have  had  the  motor  area  of  the  convolutions 
destroyed  is  apparent  and  not  real ;  that  they  cannot  withdraw 
the  irritated  extremity,  though  they  feel  the  pain,  because  they 
have  no  control  of  the  muscles.  He  also  considers  the  loss  of 
the  muscle  sense  only  apparent,  because  if  the  animal's  paws  be 
placed  in  an  uncomfortable  position  its  failure  to  be  removed 
is  due  to  motor  inability  rather  than  impaired  muscle  sense. 
The  animal  will  move  away  if  irritated  on  the  affected  limb, 
thus  showing  that  it  feels  but  cannot  withdraw  the  limb  except 
by  moving  the  entire  body.  He  concludes  that  tactile  sensation 
is  behind  and  external  to  the  motor  area,  and  the  centre  for 
muscle  sense  and  pain  is  at  the  beginning  of  the  fossa  of  Sylvius. 

In  several  cases  of  surgical  operation  on  lesions  of  the  motor 
zone,  it  has  been  claimed  that  the  presence  of  sensory  symptoms 
supports  the  opinion  that  the  motor  areas  subserve  a  sensory  as 
well  as  a  motor  function ;  the  case  of  Mace  wen,-  for  example,  of 
proto-spasm  of  the  hallux  preceded  by  sensory  impressions  and 
followed  by  paralysis,  in  which  a  tubercular  nodule  was  found  in 
the  upper  part  of  the  post-central  gyre.  Such  a  case  may  prove 
contiguity  but  not  coincidence  of  motor  and  sensory  areas. 

The  neurologist  and  surgeon  must  therefore  depend  on  motor 
symptoms  alone  in  fixing  the  site  for  operation  in  cases  in  which 
motor  symptoms  are  definite.  When  positive  sensory  symptoms 
are  present,  they  should  regard  these  as  indicative  of  the  ex- 
tension of  the  lesion  towards  either  the  limbic  lobe  or  the 
posterior  parietal  convolutions ;  or  the  involvement  of  the 
fibres  going  or  coming  from  these  gyres  in  the  corona  radiata. 

We  have  no  clinical  or  pathological  data  with  reference  to 
the  so-called  muscular  sense  of  positive  practical  value  to  the 
physician  or  surgeon.  The  hypothesis  that  the  cortical  motor 
zone  is  rather  a  zone  for  muscular  sense  has  little  to  support 
it  either  in  physiology  or  in  clinico-pathology.  I  can  see  no 
reason  for  requiring  a  muscular  sense  entirely  distinct  from  other 
acknowledged  forms  of  sensibility.  Some  facts  have  been  brought 
forward  which  are  supposed  to  indicate  that  a  separate  cortical 
area  for  registering  impressions  of  muscular  sense  exists  in  the 
parietal  lobe  behind  the  motor  zone,  probably  in  the  inferior 
parietal  lobule  ;  but  these  observations  are  not  convincing  ;  they 
certainly  cannot  yet  be  made  of  value  in  topographical  diagnosis 
for  surgical  purposes. 

^Neurol.  CentralU.,  Leipz.,  1883,  ii., 409-414. 
-Lancet,  Loud.,  August  11, 1888. 
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The  conclusion  is  warranted  that  there  is  a  region  for  general 
sensation,  including  touch,  pain,  temperature,  and  possibly 
pressure,  and  location  of  a  limb,  which  can  be  divided  into 
special  sub-areas  for  the  various  distinct  portions  of  the  body, 
and  that  these  regions  lie  along  side  of  and  have  close  anatomical 
and  morphological  relations  with  corresponding  motor  areas,  but 
that  they  are  not  identical  with  them.  From  an  anatomical  and 
morphological  point  of  view,  and  from  the  facts  of  physiology  and 
pathology,  no  part  of  the  brain  is  more  likely  to  contain  these 
differentiated  areas  for  sensation  than  the  gyrus  fornicatus,  the 
hippocampal  gyre,  the  precuneus,  and  the  postero-parietal  con- 
volutions. 

The  Pre-frontnl  Lobe  and  the  Cerebelhnn. 

For  the  pre-frontal  lobe  and  the  cerebellum  om-  diagnostic 
guides  are  gradually  becoming  more  definite.  We  may  not  be 
able  with  the  same  absolute  confidence  from  positive  symptoms 
and  signs  to  indicate  lesions  in  these  localities  as  w^e  can  point  to 
the  motor  and  visual  zones,  but  we  often  can  make  the  topo- 
graphical diagnosis  with  sufiicient  certainty  even  for  surgical 
purposes  by  combining  various  modes  of  investigation,  as  :  (1)  by 
a  few  positive  localising  symptoms ;  (2)  by  the  general  symptoms 
— such  as,  in  brain  tumour,  for  instance,  choked  disc,  secondary 
atrophy,  headache,  vomiting  and  vertigo;  (3)  by  excluding 
lesions  of  the  motor,  speech,  visual  and  auditory  areas,  and 
their  association  tracts ;  (4)  by  special  pressure  and  invasion 
symptoms — invasion  by  lesions  growing  from  adjacent  areas 
to  those  under  consideration. 

Lesions  of  the  pre-frontal  lobe,  although  this  is  one  of  the 
so-called  latent  districts  of  the  brain,  have  in  a  large  percentage 
of  the  carefully  studied  cases  shown  distinctive  manifestations. 
The  symptoms  are  largely  psychical,  and  unfortunately  the 
physician  is  not  usually  well  trained  to  study  such  phenomena. 
Mental  disturbances  of  a  peculiar  character  occur,  such  as  mental 
slowness  and  uncertainty,  want  of  attention  and  control,  and 
impairment  of  judgment  and  reason ;  closely  studied,  the  in- 
hibitory influence  of  the  brain  both  upon  psychical  and  physical 
action  is  found  to  be  diminished.  Memory  is  not  seriously 
affected  although  a  continuous  train  of  thought  cannot  well 
be  followed,  and  complex  intellectual  processes  cannot  be 
thoroughly  performed.  The  results  of  experiments  upon  lower 
animals   have   not'  been   very   helpful  towards  determining  the 
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existence  of  pre-frontal  lesions,  because  psychical  phenomena 
cannot  be  studied  with  accuracy  in  animals  below  man.  Ferrier' 
however  found  after  removal  of  the  pre-frontal  lobe  a  decided 
alteration  in  the  behaviour  of  animals,  difficult  precisely  to  des- 
cribe. They  had  apparently  lost  the  faculty  of  intelligent 
observation.  Horsley  and  Schiifer,^  Hitzig,3  and  Goltz  4  have 
also  observed  apparent  mental  changes.  Phenomena  such  as 
these  do  not  measure  in  usefulness  for  the  average  diagnostician 
with  such  positive  objective  manifestations  as  hemianopsia  or 
Jacksonian  spasm,  but  they  should  be  valuable  aids  in  the  hands 
of  close  observers.  Among  pressure  and  invasion  symptoms 
motor  aphasia,  nystagmus,  contra-lateral  paresis  and  unilateral 
convulsions  often  occur  late,  particularly  in  cases  of  tumour  and 
abscess.  Given  these  symptoms,  if  now  lesions  of  motor  and 
visual  regions  can  be  excluded,  it  remains  only  to  differentiate 
the  lesions  of  the  cerebellum  and  possibly  some  lesions  of 
the  temporal  lobe. 

In  cerebellar  cases,  as  shown  by  the  studies  of  Nothnagel,5 
Seguin,^  and  others,  the  most  positive  symptoms  are  usually 
choked  discs,  optic  neuritis  or  secondary  atrophy,  occipital  head- 
ache, sometimes  increased  by  percussion  or  pressure  on  the 
occiput  or  neck,  vomitmg,  often  apjDarently  causeless  in  charac- 
ter ;  typical  cerebellar  titubation  or  other  disorders  of  motion  or 
gait ;  nystagmus  and  conjugate  deviation ;  and  among  pressure 
symptoms  one-sided  paresis,  occasional  ansesthesia,  sometimes 
disturbance  of  temperature,  pulse,  respiration,  and  deglutition. 

Some  lesions  of  the  cerebellar  hemispheres  as  iii  cases  reported 
by  Hun  7  give  no  localising  symptoms. 

It  might  be  of  value  to  attempt  a  contrast  of  the  usual  symptoms 
produced  by  lesions  in  these  localities.  In  pre-frontal  disease 
psychic  symptoms  of  the  peculiar  character  just  described  are 
usually  present ;  in  cerebellar  affections  they  are  as  commonly 
absent,  although  irritative  lesions  of  any  part  of  the  encephalon 
may,  of  course,  cause  emotional  mental  disturbance.  The  station 
or  gait  is  not  affected  in  pre-frontal  cases  :  in  cerebellar  lesions, 
either  typical  titubation  or  some  form  of  ataxia  or  staggering  is 
usually  present.  Cerebellar  titubation  is  characteristic  of  a 
destructive  lesion  of  the  middle  lobe  of  the  cerebellum,  and  when 

' '  Functions  of  the  Brain.'        -  Op.  Cit.        "  Quoted  by  Ferrier. 

■*  Quoted  by  Ferrier. 

'"Topuche  Dagjiostlk  der  Gchirnkrankheiten,  p.  78.     Berlin,  1879. 

'^Juur.  M'rv.  4'  Ment.  Dh.,  vol.  xiv.  No.  4,  April,  1887,  217-235. 

'Albany  Medical  Annals,  May,  1888. 
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lesions  of  the  cerebellar  hemispheres  are  present,  this  results  from 
pressure  or  encroachment.  Bulbar  symptoms  and  sjanptorns  of 
pressure  on  the  bulbo-spinal  tracts,  both  sensory  and  motor,  are 
somewhat  frequently  present  in  cerebellar  lesions,  particularly 
late  in  the  history  of  a  lesion  of  large  size.  With  pre-frontal 
lesions  of  large  size,  the  pressure  and  invasion  symptoms  are 
more  likely  to  be  disturbances  of  speech  or  smell,  facial,  brachial 
or  aural  paresis,  and  unilateral  spasm.  Carefully  recorded  cases 
show  that  nystagmus  and  conjugate  deviation  may  be  present  in 
both  pre-frontal  and  cerebellar  cases ;  but  in  the  pre-froutal  cases 
the  latter  is  more  likely  to  be  towards  the  side  of  the  lesion  pre- 
sumably destructive  rather  than  irritative ;  in  cerebellar  cases 
more  probably  the  reverse.  Headache  is  more  likely  to  be  frontal 
in  the  pre-frontal,  and  occipital  in  the  cerebellar.  Elevation  of 
local  surface  temperature  and  tenderness  on  percussion  have 
some  but  no  great  value  in  differentiation. 

Auditory  Localisation. 

While  auditory  localisation  remains  in  a  somewhat  uncertain 
state,  on  the  whole,  the  evidence  is  in  favour  of  the  localisation  of 
the  cerebra,l  centres  or  area,  of  hearing  in  the  temporal  lobe,  and 
probably  in  its  upper  portion,  that  is,  in  the  first  or  second,  or  in 
both  the  first  and  second,  temporal  gyres.  The  most  recent  and 
interesting  discussion  of  this  subject  has  arisen  from  the  reports 
of  the  results  obtained  by  Schiifer  in  his  experiments  on  special 
sense  localisation  in  the  cerebral  cortex  of  the  monkey.  Dr. 
Perrier,^  in  reviewing  the  paper  of  Prof.  Schafer,  attacks  the 
results  obtained  and  the  conclusions  drawn  by  the  latter,  and 
contends  stoutly  for  the  localisation  of  the  centre  of  hearing  in 
the  temporal  lobe,  and  in  accordance  with  his  original  view,  more 
especially  in  the  superior  convolution  of  that  lobe.  Dr.  Starr,  in 
his  consideration  of  aphasia,  will  doubtless  discuss  at  length  the 
question  of  auditory  centres,  naming  centres,  speech  association 
tracts  and  speech  centres,  and  I  will  therefore  only  briefly  and 
for  the  purpose  of  completeness  refer  to  this  portion  of  the  sub- 
ject. Schafer  claims  to  have  more  or  less  completely  destroyed 
the  superior  temporal  gyre  on  both  sides  in  six  monkeys,  and  in 
one  of  the  animals  to  have  removed  every  trace  of  the  convo- 
lution on  both  sides.  In  these  cases  he  reports  that  hearing  was 
not  permanently  affected,  so  far  as  it  is  possible  to  determine  in 
monkeys,  and  concludes  that  the  auditory  faculty  is  not  localised 

'  JJraiii,  January,  1S88. 
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in  the  superior  temporal  convolution.  In  one  experiment  of 
Horsley  and  Schiifer,  the  superior  temporal  convolution  was 
almost  completely  removed,  on  both  sides ;  in  this  case  the 
animal  appeared  to  hear  quite  distinctly,  so  far  as  it  went  the 
experiment  being  at  variance  with  the  results  of  Ferrier  and  those 
of  Munk.  The  experimenters  however  say  that  they  do  not 
claim  to  have  obtained  direct  corroboration  or  refutation  of  the 
views  of  Ferrier,  but  regard  the  question  as  still  open. 

Ferrier  reaffirms  his  position,  and  reproduces  with  some 
additional  facts,  his  original  experimental  evidence  in  favour  of 
auditory  localisation  in  the  temporal  lobe,  and  particularly  in  its 
superior  convolution.  '  Munk,  who  is  quoted  both  by  Ferrier  and 
Schafer,  extended  the  area  for  perception  of  auditory  impressions 
over  the  entire  temporal  lobe  ;  and  Luciani  believes  that  lesions 
of  the  temporal  lobe  in  dogs  produce  abolition  or  impairment  of 
hearing. 

Gowers  ^  refers  to  an  interesting  case  of  extensive  tumour  in 
which  the  oldest  part  was  beneath  the  first  temporal  convolution. 
In  this  case  convulsions,  commencing  by  an  auditory  aura  referred 
to  the  opposite  ear,  were  a  very  early  symptom.  In  another  case 
of  tumour  of  the  first  temporal  convolution  and  Sylvian  fossa, 
unilateral  convulsions  were  preceded  by  a  loud  noise  as  of 
machinery.  He  notes  that  the  loss  of  deafness  in  such  cases  is 
not  permanent ;  that  perfect  compensation  seems  to  be  possible, 
presumably  by  the  corresponding  centre  of  the  opposite  side  ;  and 
that  each  auditory  nerve  must  be  structurally  connected  with 
both  hemispheres,  although  only  the  connection  with  the  opposite 
hemisphere  is  habitually  in  functional  action. 

The  pathological  evidence  wdth  reference  to  the  existence  of 
auditory  centres  is  not  extensive  or  very  decisive.  That  complete 
deafness  from  cerebral  disease  may  occur  probably  requires,  as 
Ferrier  states,  the  existence  of  symmetrical  lesions  in  both  tem- 
poral lobes.  It  has  however  been  clearly  established  by  reported 
cases,  that  the  so-called  word-deafness  may  result  from  lesion 
of  the  upper  convolution  or  two  upper  convolutions  of  the  left 
temporal  lobe.  Cases  in  which  the  power  to  understand  spoken 
words  has  been  lost  or  impaired  with  lesions,  in  part  at  least,  in 
the  temporal  lobe  have  been  reported  by  various  observers  as, 
for  instance,  by  Seppilli,  Monakow,  and  Amidon, 

Ferrier  2   refers   particularly  to   two   cases   in  support   of   his 
position,  one  reported  by  Shaw  3  and  one  by  Wernicke  and  Fried- 

^ '  Manual  of  Diseases  of  the  Nervous  System.'  p.  45J. 
'^  Dram,  xii.,  Loudon,  April.  1888,  p.  18. 
•■"Archives  of  Medicine,'  Feb.  18«2.— Abstract  in  Brain,  vol.  v.,  1882-3.,  p.  3-10. 
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lander.'  Shaw's  case,  a  womaD,  aged  thirty-four,  two  months 
before  her  admission  into  his  asylum,  lost  power  in  the  right  arm, 
and  soon  after  had  a  sudden  apoplectic  seizure  resulting  in  loss  of 
speech  and  deafness.  The  loss  of  power  in  the  right  arm  soon 
passed  off.  She  became  incoherent,  more  or  less  maniacal  and 
demented.  On  admission  she  was  found  to  be  perfectly  deaf  and 
blind.  She  died  of  pneumonia  a  year  afterwards.  Post-mortem 
examination  showed  complete  atrophy  of  the  angular  gyri  and 
superior  temporo-sphenoidal  convolutions  of  both  hemispheres. 
The  gray  matter  of  the  atrophied  regions  had  entirely  disappeared, 
leaving  the  outer  layer  attached  to  the  pia  mater,  with  a  cavity 
underneath  formed  at  the  expense  of  the  gray  matter.  The 
cranial  nerves  were  normal  in  appearance,  the  optic  nerves 
showed  increase  of  the  connective  tissue  septa,  atrophy  of  the 
nerve  fibres,  and  spaces  filled  with  a  colloid-like  material. 

Wernicke  and  Friedlander's  case,  a  woman,  aged  forty-three, 
had  never  suffered  from  deafness  or  affection  of  vision,  and  was 
attacked  June  22nd,  1880,  with  right  hemiplegia  and  aphasia. 
She  remained  in  the  hospital  until  Augr.st  4th,  when  she  was 
discharged.  At  this  tiiue  the  patient  could  speak  but  unintel- 
ligibly and  was  sometimes  believed  to  be  intoxicated.  She  not 
only  could  not  make  herself  be  understood,  but  she  could  not 
understand  w^hat  w^as  said  to  her.  She  was  received  into  the 
hospital  again  on  September  10th,  with  slight  paresis  of  the  left 
arm.  The  right  hemiplegia  had  entirely  disappeared.  The 
patient  was  looked  upon  as  insane,  and  was  absolutely  deaf,  so 
that  she  could  not  be  communicated  with.  She  died  of  an  attack 
of  haematemesis  on  October  21st.  An  extensive  lesion  was  found 
in  each  temporal  lobe,  invading  the  superior  temporal  convolution 
on  both  sides.  The  rest  of  the  brain  and  the  cranial  nerves  ex- 
hibited no  abnormality.  It  was  proved  that  the  patient  had 
previously  enjoyed  excellent  hearing.  Her  total  deafness  occurred 
rapidly  in  connection  with  the  other  indications  of  cerebral 
disease.^ 

*  Fortxchritte  (lev  Jledicinr.  band  L,  N'o.  C>.  March  1.5,  1SS3. 

-  With  Dr.  Roland  G.  Curtin.of  Philadelphia.  I  exhibited  at  the  Philadelphia 
Pathological  Society,  the  brain  of  a  man  for  many  years  a  deaf  mute.  A 
description  of  this  brain,  with  illustrations,  will  be  imblished  with  the  reports 
of  some  other  sj)ecimens  referred  to  in  this  jiaper,  in  a  forthcoming  number  of 
the  Univemlty  Magazine.  On  the  whole,  the  gross  appearances  could  be  re- 
garded as  favouring  strongly  Ferrier's  auditory  localisation.  The  first  temporal 
convolution  of  the  left  hemisi)herf  Mas  narrow  and  lacking  in  gyral  elaboia- 
tion  ;  it  was  ai)parently  distinctly  atrophii'tl  or  arrested  in  development.  The 
lirst  temporal  convolution  of  the  right  hemisphere  was  smaller  than  usual,  but 
it  did  not  jiresent  the  marked  smoothness  and  diminution  in  size  shown  by  iW. 
corresponding  convolution  of  the  other  side.     The  brain  was  compared  directly 
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Large  Lesion  of  the  Tevij^oral  Lobe. 

With  a  large  lesion  of  one  temporal  lobe,  as  tumour, 
haemorrhage  or  abscess,  the  diagnosis  is  best  made  by  a  careful 
consideration  of  pressure  and  invasion  symptoms  in  addition  to 
those  ^Yhich  are  strictly  localising  in  character.  A  single  case 
recently  published  by  Dr.  Bodamer  and  myself  will  perhaps  best 
illustrate  this  mode  of  diagnosis.  The  chief  symptoms  were 
severe  headache,  more  localised  in  the  temporo-frontal  region ; 
pain  on  localised  percussion  ;  impairment  of  sight  and  hearing  ; 
choked  discs  ;  dilatation  of  the  right  pupil,  and  three  days  before 
death  paralysis  of  the  left  arm  and  paresis  of  the  left  leg,  and 
aphasia.  The  autojosy  showed  a  large  lesion  centred  in  the  middle 
of  the  right  second  temporal  gyre  ;  it  was  a  vascular  glioma, 
having  beneath  and  partly  around  it  a  cavity  containing  detritus 
and  a  large  and  evidently  recent  clot.  It  occupied  a  large  portion 
of  the  interior  of  the  right  temporal  lobe,  but  was  strictly  limited 
to  it. 

Macewen  reports  an  operation  on  a  somewhat  similar  case,  of 
a  lesion  definitely  localised  in  the  temporo-sphenoidal  lobe.  A 
patient  exhibiting  symptoms  of  cerebral  abscess  had  on  the  left 
side  ptosis,  stabile  mydriasis,  paresis  of  all  the  ocular  muscles, 
with  the  exception  of  the  external  rectus,  without  external  squint ; 
on  the  right  side,  paralysis  of  the  facial  muscles,  which  retained 
emotional  expressions  to  a  slight  degree,  and  power  to  close  the 
right  eyelid  by  an  effort  of  will,  although  it  remained  partially 
opened  during  sleep.  He  had  also  paresis  of  the  right  arm, 
which  during  the  few  hours  he  was  under  observation  before 
operation,  had  amounted  to  distinct  paralysis.  The  leg  remained 
normal,  and  there  was  no  diminution  of  cutaneous  sensibility.' 

with  half  a  dozen  other  specimens,  normal  and  abnormal,  and  was  examined 
by  several  brain  anatomists  and  morphologists,  who  agreed  with  me  as  to  the 
striking  appearance  of  lack  of  development  of  the  tirst  left  temporal.  Other 
peculiarities  of  the  temporal,  third  frontal,  and  central  convolutions,  the  island 
of  Eeil,  kc,  were  noted,  and  will  be  given  in  the  description  of  the  specimen. 

'  While  this  paper  is  passing  through  the  press,  through  the  courtesy  of 
Dr.  H.  ('.  Wood,  of  Philadelphia,  I  have  had  the  opportunity  of  seeing  a  case 
of  large  lesion  of  the  righttemporal  lobe  which  shows  how  active  symptoms  of 
such  lesions  may  be  absent  for  a  long  period,  or  if  present  how  they  may  differ 
from  the  pressure  and  invasion  symptoms  in  the  two  cases  above  given.  Dr. 
Wood  will  publish  a  lull  account  of  this  interesting  and  important  case.  The 
patient  had  had  for  many  months  general  symptoms  of  brain  tumour,  such  as 
headache,  choked  discs,  vertigo,  &c.,  but  no  paralysis  ;  and  no  loss  of  hearing 
that  could  be  detected  by  ordinary  tests.  During  the  absence  of  the  patient 
from  the  city,  left  homonymous  hemianopsia  developed,  with  pronounced 
contraction  of  the  other  visual  fields.  Wernicke's  hemiopic  pupillary  inaction 
was  carefully  tested  for,  but  was  certainly  not  present.  Operation  was 
performed  by   Dr.   D.  Hayes  Agnew  for  Dr.  Wood,  and  a  cyst  in  the  right 
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Tumour  of  the  Facial  and  Auditory  Nerves. 

At  the  meeting  of  the  Neurological  Society,  of  London, 
March  15,  1888,'  Dr.  Sharkey  read  notes  and  sho\Yed  the  brain 
of  a  case  of  tumour  of  the  auditory  nerve.  During  the  discussion 
of  this  specimen,  Mr.  Horsley  stated  that  the  tumour  might  have 
been  removed  by  an  operation  he  had  already  advocated — namely, 
incision  of  the  tentorium  and  ligature  of  the  lateral  sinus.  I 
have  rnade  two  dissections  with  a  view^  of  determining  wliether  a 
tumour  in  the  intra-cranial  course  of  the  facial  and  auditory 
nerves  can  be  removed,  and  have  concluded  that  it  could,  and 
best,  not  by  operating  above  the  tentorium  as  I  understand  Mr. 
Horsley's  suggestion,  but  by  operating  below  tlie  tentorium,  and 
then  pushing  aside  or  excising  an  outer  segment  of  the  cerebellar 
hemisphere. 

Olfactory  Localisation. 

The  location  of  the  cortical  centre  of  smell  is  still  uncertain, 
but  the  i^ointings  are  all  towards  the  region  of  the  uncinate 
convolution  and  its  immediate  vicinity.  Zuckerkandl,  of  Gratz, 
in  1887,  published  a  monograph  on  the  olfactory  centre,  the  w^ork 
being  anatomical  and  physiological,  not  clinical.  The  anatomical 
portion  is  largely  comparative,  considering  the  brains  of  twelve 
varieties  of  animals  besides  man.  One  chapter  describes  the 
cornu  ammonis  region,  another  the  olfactory  lobes  of  animals  and 
man,  &c.  The  writings  of  Burdach,  Treverinus,  Hugueuin  and 
Ferrier  are  largely  quoted.  Zuckerkandl  believes,  but  I  think 
without  reason,  that  the  entire  limbic  lobe  is  the  seat  of  olfactory 
sensation.  Among  other  cases,  he  has  collected  two  in  which 
infants  born  without  the  olfactory  lobe  on  one  or  both  sides, 
showed  arrested  development  of  the  horn  of  Amnion,  and  in  both 
of  which  the  gyrus  fornicatus  and  hippocampus  were  small. 

occipital  lobe  was  discovered  and  removed.  After  death  a  large  fibroglioma 
was  found  occupying  almost  the  entire  second  and  third  temporal  convolutions, 
and  also  invading  the  central  portion  of  the  firt^t  temporal,  the  superior  aspect 
of  which  was  somewhat  flattened  by  pressure.  The  fourth  and  fifch  temporal 
convolutions  were  a;)parently  not  greatly  encroached  upon,  the  uncinate 
convolution  escaping  entirely.  The  patient  had  no  loss  of  smell.  The  occipital 
cyst  was  evidently  a  radiation  or  a  secondary  result  of  the  growth,  due  to 
softening  from  obliteration  of  blood  vessels.  This  case  emphasises  the  great 
importance  of  carefully  studying  ])ressure  and  invasion  symptoms  witbi 
reference  to  such  comparatively  latent  regions  as  the  temporal  (particularly 
the  right  temporal)  and  pre-frontal  lobes.  The  pressure  in  this  case  was 
evidently  not  exercised  in  the  same  direction  as  in  the  two  cases  referred  to 
above.  In  a  lesion  of  a  so-called  latent  region,  the  pressure  anil  invasion 
symptoms  will  depend  both  upon  the  nature  of  the  growth,  and  on  the 
jKirticuIar  direction  in  which  it  happens  to  develop. 
'  Lancet,  London,  April  7,  1888. 
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Zuckerkancll,  in  this  view,  is  simply  following  Broca,  who 
divided  all  animals  into  osmatics  and  anosmatics,  or  good  smellers 
and  bad  smellers,  and  believed  that  the  whole  of  the  falciform  or 
limbic  lobe  was  the  cerebral  organ  of  smell.  I  cannot  here  go 
into  the  anatomical  and  physiological  arguments  bearing  upon 
this  subject.  To  one  familiar  with  brain  anatomy  a  knowledge 
of  the  relatively  large  size  of  the  gyrus  fornicatus  and  hippo- 
campal  region  in  an  animal  like  man,  in  whom  the  sense  of  smell 
plays  so  comparatively  an  unimportant  part,  is  an  argument  of 
some  weight  against  the  views  of  Broca.  In  osmatics  however 
the  hippocampal  lobule  or  region  of  the  amygdala — the  uncinate 
convolution  so-called— is  very  large,  while  in  the  anosmatics  it 
is  comparatively  small.  Ferrier's  view  is  therefore  probably 
correct  that  the  only  relationship  which  undoubtedly  exists  is 
between  the  olfactory  bulb  and  the  anterior  portion  of  the  hippo- 
campal convolution.  The  anterior  commissure  has  an  anterior 
and  posterior  division,  which  connect  respectively  the  olfactory 
bulb  and  the  region  of  the  hippocampal  lobule  and  nucleus 
amygdala,  a  fact  which  also  tends  to  prove  that  the  anterior 
portion  of  the  hippocampal  convolution  is  the  cortical  organ  of 
smell. 

Electrical  irritation  of  the  hippocampal  lobule  or  uncinate 
gyrus  in  monkeys,  cats,  dogs,  and  rabbits  furnished  Ferrier  with 
significant  indications  of  subjective  olfactory  sensations.  This 
reaction,  the  same  in  all,  as  described  by  Ferrier,  was  a  peculiar 
torsion  of  the  lip  and  nostril  on  the  same  side.  The  experiment 
in  which  Ferrier  produced  destructive  lesions  of  the  hippocampal 
lobule,  were,  on  the  whole,  unsatisfactory,  but  to  a  certain  extent 
supported  the  view  that  this  region  contained  the  centre  for  smell. 

Few  autopsies  have  been  recorded  in  which  loss  or  diminution 
of  smell  has  been  present  as  the  result  of  cerebral  lesion.  Ferrier, 
however,  refers  to  cases  reported  by  W.  Ogle,  Fletcher  and 
Eansome,  of  the  occurrence  of  the  loss  of  smell  in  the  left 
nostril  with  right  hemiplegia  and  aphasia ;  and  he  also  alludes  to 
cases  reported  by  Hughlings  Jackson.  From  a  study  of  these 
cases  he  believes  that  we  have  reason  to  regard  anosmia  as 
probabl}'  due  to  softening  of  the  region  of  the  hippocampal 
lobule.  The  connections  of  the  olfactory  tract  are  with  the 
hemisphere  on  the  same  side.  In  some  cases  of  cerebral  hemi- 
anaesthesia,  as  in  the  hysterical  and  alcoholic  forms,  impairment 
or  loss  of  smell  is  present  and  seems  to  be  contra-lateral.  This, 
Ferrier  believes,  may  be  explained  on  the  supposition  that  the 
defect  was  due  to  an  ancesthetic  condition  of  the  nostril,   either 
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from  lesion  of  the  fifth  nerve  or  of  the  centre  for  cutaneous 
sensation  in  the  cerebral  hemisphere.  Close  testing  in  such  cases 
would  probably  show  that  the  olfactory  sense  was  not  absolutely 
abolished. 

Various  cases  have  been  reported  with  autopsies  in  which  the 
presence  of  an  olfactory  aura  has  been  accompanied  by  a  lesion  of 
the  temporal  lobe,  and  these  cases,  on  the  whole,  point  to  the 
lower  convolutions  of  this  lobe  as  the  probable  seat  of  the  centre 
of  smell. 

Hughlings  Jackson  has  written  various  papers  showing  the 
great  importance  of  studying  all  forms  of  aura  in  order  to  be  able 
better  to  localise  the  lesions  in  the  encephalon.  As  early  as  1876, 
and  again  in  1879,  he  considered  the  varieties  of  epilepsy  in  which 
not  only  crude  sensations  or  warnings  of  smell,  taste,  &c.,  were 
present,  but  also  a  more  elaborate  mental  condition  which  he 
speaks  of  as  the  "  dreamy  state."  As  theoretical  as  such  dis- 
cussions may  seem  at  first  sight,  he  clearly  shows  that  they  are 
of  practical  value  not  only  in  leading  to  an  early  recognition 
of  epilepsy,  but  also  in  localising  lesions  in  either  epileptic  or 
epileptiform  cases. 

I  have  had  several  epileptic  patients  in  whom  the  attacks 
were  initiated  by  an  odour  usually  offensive.  Jackson  -  gives 
interesting  histories  of  three  such  cases  in  which  attacks  were 
ushered  in  by  a  crude  sensation  warning  of  smell,  accompanied 
sometimes  by  other  warnings,  as  epigastric  sensations  and  the 
dreamy  state.  These  cases  are  of  great  clinical  interest  but  are 
not  accompanied  by  autopsies.  He  refers,  however,  to  the  ne- 
cropsy of  a  woman  who  had  had  paroxysms  with  the  dreamy 
state  and  crude  sensation  warnings  of  smell.  She  had  left  hemi- 
plegia and  double  optic  neuritis.  The  autopsy  showed  a  tumour 
in  the  right  tempero-sphenoidal  lobe. 

Allan  McLane  Hamilton  ^  has  reported  the  following  case  of 
softening  of  the  temporo-sphenoidal  lobes,  in  a  woman  of  forty 
years.  The  patient  suffered  from  the  age  of  ten  from  epileptic 
attacks,  which  occurred  four  or  five  times  a  year,  and  consisted 
of  general  convulsions.  The  first  attack  occurred  after  a  fall 
when  she  struck  her  head,  and  was  unconscious  thereafter  for 
some  hours.  No  scar  was  visible  on  the  head.  She  always  had 
an  aura  of  a  peculiar  character  before  the  attack.  She  suddenly 
perceived  a  disagreeable  odour,  sometimes  of  smoke,  sometimes 
of  a  foatid  character,  and  quite  uncomplicated  by  other  sensory 
warnings.     She  died  of  phthisis. 

'  lirai/i,  July.  1888. 
'Am.  Jour.  Med.  ScL,  April,  1884.    Quoted  by  Starr. 
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On  post-mortem  examination  the  dura  mater  was  thickened 
and  opaque  in  spots,  and  at  the  base  was  adherent  to  the  temporo- 
Bphenoidal  lobes.  The  adhesion  of  the  membranes  was  most 
marked  on  the  right  temporo-sphenoidal  lobe  somewhat  posterior 
to  its  apex.  At  this  point  a  decided  shrinkage  of  tissue  was 
discovered  with  depression,  the  duration  involving  the  uncinate 
gyrus  and  parts  of  the  adjacent  convolutions.  The  basal  ganglia 
and  motor  tracts  were  normal,  and  the  olfactory  nerves  were  not 
involved. 

Worcester '  reports  the  case  of  a  farmer,  aged  thirty,  who  had 
had  epilepsy  for  two  years  before  admission  to  the  hospital.  The 
case  presented  no  special  features  until  January  26,  1878,  w^hen 
after  a  severe  convulsion  the  man  remained  in  a  state  of  alarming 
collapse.  Eadial  pulse  was  almost  imperceptible,  surface  cold, 
and  there  appeared  danger  of  immediate  dissolution.  He  ralhed 
somewhat  under  stimulants,  but  remained  for  three  days  in  a  stupid 
condition  unable  to  be  long  out  of  bed.  Shortly  after  the  attack 
slight  innervation  of  the  right  side  of  the  face  was  observed,  but 
only  when  the  muscles  were  called  into  action  as  in  talking  and 
smiling.  On  February  11th  he  regained  his  ordinary  mental 
condition.  No  paralysis  was  discovered  except  as  above  men- 
tioned, and  no  impairment  of  sensibility  except  a  transient 
numbness  of  the  hand  at  times.  For  several  days  hallucinations 
of  smell — at  first  constant,  afterwards  transitory — were  present. 
Once  he  imagined  the  room  was  full  of  smoke.  He  fancied  at 
times  there  was  an  odour  like  the  vapour  of  alcohol  passing 
quickly.  He  thought  this  took  the  place  of  a  convulsion.  No 
test  was  made  of  his  sense  of  smell.  No  marked  changes  occurred 
until  his  death  on  February  28th,  after  a  series  of  tonic  convul- 
sions, with  marked  opisthotonos,  affecting  chiefly  the  muscles  of 
the  back. 

The  autopsy  revealed,  on  inspection  of  the  inferior  surface  of 
the  brain,  a  small  red  spot  of  softening  at  the  most  prominent 
point  of  the  left  gyrus  uncinatus.  The  brain  was  not  opened 
until  it  had  been  hardened  in  alcohol.  A  focus  of  softening 
existed  in  the  white  matter  of  the  anterior  part  of  the  left 
temporal  lobe,  extending  to  the  surface,  externally,  and  internally 
involving  the  pes  hippocampi  in  the  floor  of  the  descending  cornu 
of  the  lateral  ventricle.  The  portion  of  the  hippocampus  major 
not  discoloured  was  swollen  and  softened.  A  very  small  focus 
of  softening,  without  discolouration,  about  the  size  of  a  large  pea, 

^American  Journal  of  Iiisan'dij,  for  July,  1887. 
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was  found  in  the  white  matter  of  the  frontal  lohe  on  the  same  side. 
No  other  gross  lesions  were  discovered,  but  the  perivascular  spaces 
were  very  generally  dilated,  so  as  to  give  thin  sections  of  the  brain 
a  worm-eaten  appearance. 

Gustatorij  Localisation. 

Our  knowledge  of  a  cerebral  centre  for  taste  is  even  more  un- 
satisfactory and  undecided  than  that  for  an  olfactory  centre. 
Morphology,  anatomy,  physiology  and  pathology  combine  to 
indicate  that  this  centre  is  probably  situated  close  to  and  in  the 
same  lobe  of  the  brain  as  that  for  smell.  The  experiments  of 
Ferrier  seemed  to  show  that  affections  of  both  taste  and  smell 
were  evidently  connected  with  lesions  of  the  hippocampal  lobule 
and  its  neighbourhood.  "  It  was  noted  in  connection  with 
electrical  irritation  of  the  lower  extremity  of  the  temporo- 
sphenoidal  convolutions  in  the  monkey,  and  of  the  same  region  in 
the  bram  of  a  cat,  that  the  movements  of  the  lips,  tongue,  cheek- 
pouches  and  jaws  were  occasionally  induced — phenomena  which 
might  be  regarded  as  indications  of  the  excitation  of  gustatory 
sensation.  This  interpretation  receives  support  from  the  above 
described  results  of  destructive  lesions;  and  w^e  have,  therefore, 
reasonable  grounds  for  concluding  that  the  gustatory  centres  are 
situated  at  the  lower  extremity  of  the  temporo-sphenoidal  lobes, 
in  close  connection  with  those  of  smell.  This  would  enable  us 
to  explain  the  occasional  occurrence  in  man  of  anosmia  and 
ageusia  as  the  result  of  severe  blows  on  the  head,  especially  the 
vertex.  A  blow  in  this  region  causes  counter-stroke  of  the  base 
of  the  brain,  particularly  m  the  region  of  the  olfactory  centres." 

Dr.  James  Anderson'  has  recorded  a  case  of  epilepsy  in  which 
from  symptoms,  ocular  and  cerebral,  detailed  in  his  report,  he 
correctly  predicated  tumour  and  its  position.  The  patient's 
dreamy  state  was  associated  with  a  rough,  bitter  sensation  in 
his  mouth.  It  is  the  only  case  pubUshed,  according  to  Jackson, 
in  which  a  necropsy  has  been  had  revealing  any  local  morbid 
changes  in  a  case  of  the  variety  of  epilepsy  mentioned.  Dr. 
Anderson  refers  to  a  case,  closely  like  that  of  his  own  patient, 
recorded  by  Mr.  Nettleship.  In  the  report  of  this  case  however 
the  dreamy  state  was  not  mentioned ;  there  was  a  crude  sensation 
warning  in  the  patient's  fits — a  sudden  feeling  of  suffocation  in  the 
nose  and  mouth. 

As  our  special  subject  is  the  practical  relations  of   cerebral 

'  Urain,  October,  188C.     Quoted  by  Hughlings  Jackson  iu  Jlrain,  July,  1888. 
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localisation,  I  cannot  forbear  to  recall  here  the  advice  of  Hugh- 
lings  Jackson  ^  on  the  great  practical  importance  of  the  close 
study  of  epileptic  seizures.  These  remarks  are  made  in  connec- 
tion with  the  discussion  of  the  different  varieties  of  aura — crude 
warnings  of  smell  and  taste,  intellectual  aura  of  the  dreamy  state, 
temporary  word-blindness  or  word-deafness,  noises,  flashes  of 
light,  hallucinations,  &c.  No  better  neurological  work,  Jackson 
holds,  can  be  done  than  the  precise  investigations  of  epileptic 
paroxysms.  The  efforts  should  be  to  describe  all  that  occurs 
in  the  paroxysms.  Epilepsies  are  as  numerous  as  are  paroxysms 
beginning  with  different  warnings.  The  warning  is  the  first  event 
from  or  during  the  onset  of  the  epileptic  discharge ;  it  is  the  clue 
to  the  seat  of  the  discharging  lesion.  Using  the  term  suggested 
by  Seguin,  I  might  interpolate  here  that  it  is  the  sensory  "  signal 
symptom."  The  discharging  lesions  have  as  many  different  seats 
as  there  are  different  warnings  of  the  paroxysms. 

"Before  w^e  can  make  good  generalisations,"  says  Jackson, 
"we  must  carefully  analyse.  To  group  together  as  'visual 
warnings'  colour  projections,  apparent  alterations  in  the  dis- 
tance of  external  objects  and  '  dreamy  states '  with  definite 
scenes,  is  generalising  without  previous  analysis,  and  is  an  at- 
tempt to  organise  confusion ;  they  are  exceedingly  different 
things.  He  who  is  faithfully  analysing  many  different  cases  of 
epilepsy  is  doing  far  more  than  studying  epilepsy.  The  highest 
centres  ('organ  of  mind'),  those  concerned  in  such  fits,  repre- 
sent all,  literally  all  parts  of  the  body  sensorily  and  motorily, 
in  most  complex  ways,  in  most  intricate  complications,  &c.  A 
careful  study  of  many  varieties  of  epileptic  fits  is  one  way 
of  analysing  this  kind  of  representation  by  the  '  organ  of 
mind.'  iVgain,  it  is  not,  I  think,  an  extravagant  supposition 
that  there  are,  after  slight  epileptic  fits  of  different  kinds, 
many  temporary  morbid  affections  resembling  those  persis- 
tent ones  produced  by  destructive  lesions  of  different  parts  of 
the  cortex.  To  illustrate  for  a  moment  by  epileptiform  seizures; 
there  is  temporary  aphasia  after  some  fits  beginning  in  the  face 
or  hand  (more  '  elaborate  '  utterances,  I  think,  when  the  exact 
starting  point  is  in  the  ulnar  fingers) ;  this  is  the  analogue  of 
aphasia  from  a  destructive  lesion  (softening,  &c.).  To  return  to 
epilepsy.  There  is,  I  am  convinced,  in  or  after  certain  paroxysms 
of  epilepsy  temporary  '  word-blindness  ; '  certainly  in  one  patient 
of  mine  who  had  a  '  warning '  by  noise.     I  could  not  make  out 

^  Brain,  July,  1888. 
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that  this  patient  was  at  the  same  time  'word-deaf,'  but  thought 
Ms  temporary  deafness  was  ordinary  deafness.  Still  there  may 
have  been  word-deafness.  In  another  patient  who  called  his 
attacks  '  losses  of  understanding,'  there  was  clearly  both  '  word- 
deafness  '  and  '  word-blindness,'  with  retention  of  ordinary  sight 
and  hearing.  This  patient's  attack  used  to  begin  with  a  warning 
noise,  but  he  has  recently  had  his  'losses  of  understanding' 
without  that  warning." 

Jackson  holds  that  there  is  some  local  disease  in  ever}' 
epilepsy,  some  pathological  process  productive  of  high  insta- 
bility. His  views  on  the  arterio-cortical  pathology  of  some  varie- 
ties of  epilepsy  or  epileptiform  seizures  are  of  great  importance 
to  those  who  are  concerned  not  only  in  locating  the  site  of  a 
discharging  lesion,  but  also  in  deciding  whether  such  lesion  shall 
be  removed  by  operation.  Sometimes,  in  the  cases  already  oper- 
ated on,  even  when  the  most  careful  and  doubtlessly  accurate 
localisation  has  been  made  no  gross  lesion  has  been  discovered, 
and  yet  even  in  these  cases  a  true  gross  lesion  may  have  been 
present — if  the  plugging  of  arterioles  can  be  regarded  as  a  gross 
lesion.  Jackson  believes  that  most  cases  of  epilepsy  proper  are 
due  to  the  plugging  of  arterioles.  His  views  upon  this  question  are 
full  of  suggestive  value.  "  Centres  of  taste  and  smell,"  he  says, 
"lie,  according  to  Ferrier's  localisation,  in  the  region  of  the 
posterior  cerebral  artery,  whilst,  still  according  to  his  localisation, 
the  centres  for  hearing  and  part  of  the  centre  for  sight  (angular 
gyrus)  lie  m  the  region  of  the  middle  cerebral.  Hence,  if  arterial 
plugging  be  the  pathology,  it  may  be  that  we  have  different 
varieties  of  epilepsy  proper,  according  as  arterioles  are  plugged  in 
different  vascular  regions.  The  variety  of  epilepsy  I  am  remark- 
ing upon  in  the  text  may  be  owing  to  morbid  changes  in  the 
district  of  the  posterior  cerebral.  But  tumours  would  grow 
regardless  of  vascular  regions.  I  suggest  that  cases  of  epilepsy 
v/ith  mixed  warning  (of  smell  or  taste  along  with  the  warnings  of 
colour)  are  more  likely  to  be  owing  to  tumour  or  other  gross 
organic  disease." 

Handicapped  by  the  embarrassing  proportions  of  my  subject,  I 
have  imperfectly  presented  it  for  consideration ;  but  trust  that 
my  remarks  may  open  lines  of  discussion  to  those  here  present 
far  better  fitted  than  I  to  enter  the  lists  in  such  a  debate.  These 
])ractical  discoveries  in  cerebi-al  localisation,  with  the  achieve- 
ments of  antiseptic  surgery,  constitute  the  grandest  triumphs  that 
adorn  the  history  of  our  noble  science  and  art  of  medicine. 
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Fig.  1. — Lateral  Surface  of  Brain  of  Monkey  (Horsley  and  Schafer). 


l'~ig.  2.  —  Median  Surface  of  Brain  of  Monkey  (Horsley  and  Scliiifer). 
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Fi-.  3.— Lateral  Surface  of  Brain  of  Monkey  (Ferner). 


Fiff.  4.-Lateral  Surface  of  Human  Brain  (Ferrier). 
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Fig.  5. — Mediaa  Surface  of  Human  Brain  (Ferrier). 


Fig.  7. — Areas  of  the  Mesial  Aspect  of  tiie  Cerebrum. 
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Les  Agents  provocateurs  cle  VHijsterie,  By  Georges  Guinon, 
Tliese,  Paris,  1889.  1  vol.  in  8,  392  pages.  Librarie 
du  Progres  Medical,  and  Lecrosuier  et  Babe,  editeiirs, 
Paris. 

This  work,  done  under  the  direction  of  Professor  Charcot,  is 
consecrated  to  the  study  of  the  causes  that  preside  over  the 
growth  of  hysteria,  and  also  to  the  different  modes  of  develop- 
ment of  neurosis  under  their  influence. 

The  first  part,  exclusively  clinical,  contains  the  enumeration 
of  the  different  exciting  causes  ("agents  provocateur"),  with 
numerous  observations  in  their  support.  As  to  what  concerns  each 
of  them  the  author  has  attempted  often  w^ith  success  to  find  in  the 
old  authors  some  examples  of  hysteria  developed  under  the 
influence  of  exciting  causes,  the  action  of  which  was  unknown  at 
the  time  of  the  outbreak.  In  other  cases  on  the  contrary  hysteria 
was  denied  and  the  nervous  disturbances  that  characterise  it 
were  regarded  as  proceeding  from  some  exciting  disease  of  which 
they  constituted,  according  to  the  authors,  only  a  symptom.  M. 
Georges  Guinon  shows  us  that  hysteria,  produced  by  a  certain 
number  of  different  causes,  has  always  existed,  and  that  taken 
altogether  it  is  through  mistakes  in  doctrine  or  in  interpretation 
that  it  has  never  been  judged  at  its  right  value. 

Let  us  only  enumerate  here  the  different  exciting  causes  that 
the  author  has  studied,  the  lack  of  space  preventing  us  from 
following  him  in  the  particular  study  he  makes  of  each  of  them. 
Amongst  them  some  have  been  known  for  a  long  time ;  others — 
and  it  is  a  very  interesting  point — have  had  their  action  revealed 
quite  recently  through  the  researches  of  Professor  Charcot.  These 
exciting  causes  are  :  moral  emotions,  attempts  at  hypnotism, 
nervous  shock,  earthquake,  traumatism,  shock  of  lightning ; 
general  and  infectious  diseases,  such  as  typhus  fever,  pneumonia, 
scarlet  fever,  rhuematic  fever,  diabetes,  paludal  infection,  syphilis; 
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morbid  states  characterised  by  a  considerable  weakness  of  the 
patient,  such  as  haemorrhages,  physical  or  intellectual  over- 
exertion, onanism  or  venereal  excess,  aneury  and  chlorosis ; 
intoxications  (particularly  that  by  the  chloroform  in  surgical 
aneesthesia)  or  chronicals  (lead,  mercury,  sulphuret  of  carbon)  or 
acute  diseases  of  the  genital  apparatus  ;  several  diseases  of  the 
nervous  system  (sclerosis  in  disseminated  patches,  tabes  dorsalis, 
Friedreich's  disease,  progressive  pruritive  myopathy,  and  low 
compression  of  the  marrow  by  Lott's  disease).  This  list,  already 
long,  is  as  the  author  shows,  far  from  being  at  an  end,  for  the 
simple  reason  that  the  exciting  causes  are  but  occasional,  in- 
significant, and  not  at  all  specific. 

It  is  partly  to  the  demonstrations  of  this  proposition  that  the 
second  part  of  the  work  of  M.  Georges  Guinon  is  devoted.  He 
establishes  first  of  all  that  the  disease  of  which  he  has  given  so  many 
examples  in  the  first  part  is  in  reality  hysteria.  But  he  remarks  also, 
in  answering  criticism  made  abroad,  and  particularly  in  Germany, 
that  if  the  exciting  causes  develop  hysteria,  they  can  also  give 
life  to  other  nervous  disorders,  neurasthenia  particularly,  whose 
combination  with  hysteria  constitutes  some  really  complex  cases 
that  have  been  and  are  still  falsely  interpreted  and  considered  as 
special  cases  in  the  nosography,  under  the  names  of  traumatic, 
taxic  neurosis,  &c.  This  combination  of  different  affections  under 
the  influence  of  the  same  causes  is  easily  understood  if  one  takes 
in  consideration  that  the  existing  agents,  as  the  author  shows 
us,'  are  but  common  occasional  causes  whose  influence  can  be 
found  frequently  in  general  pathology.  But  it  must  be  noticed 
that  exciting  causes  can  sometimes  give  a  certain  impression  to 
the  accidents  belonging  to  the  neurose.  An  hysterical  man  acted 
on  by  lead,  for  an  example,  will  have  an  hysterical  monoplegia 
presenting  at  first  sight  all  the  characteristics  of  the  real  paralysis 
by  lead,  but  having  also  those  of  hysteria,  upon  which  in  reality 
it  directly  depends. 

M.  Georges  Guinon  then  studies  the  difi"erent  modes  of 
development  of  the  neurose  under  the  influence  of  exciting 
causes,  and  shews  us,  with  examples,  that  it  may  appear  several 
years  after  their  action.  Finally  he  tries  to  define  the  mode  of 
action  of  the  exciting  causes.  In  certain  cases  the  outbreaks  are 
caused  by  phenomena  of  auto-suggestion  occurring  to  the  patient 
against  his  will.  In  other  cases  that  are  not  to  be  justified  by 
this  explanation,  the  author  admits  the  hypothesis  of  something 
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wrong  in  the  general  nutrition,  and  particularly  the  nutrition  of 
the  nervous  system  presiding  over  the  outbreak  of  the  symptoms 
of  neurosis. 

Among  the  eighty-five  observations  that  form  here  the  most 
solid  of  foundations,  a  great  number  are  hitherto  unpublished,  and 
are  draw^n  from  the  author's  personal  experience.  Taken  with  the 
greatest  care,  and  accompanied  by  drawings  showing  the  state  of 
the  cutaneous  sensibility  and  of  the  eyesight,  they  form  a  collec- 
tion of  much  more  than  ordinary  value.  Moreover,  this  work  is 
based  on  extensive  bibliographic  researches,  which  are  utilised 
at  the  end  of  the  volume  to  form  an  index  that  is  without  doubt 
the  richest  that  has  hitherto  been  published  on  the  subject.  The 
foreign  publications  occupy,  as  we  have  observed,  an  important 
space,  so  that  for  all  that  has  any  relation  to  such  important 
questions  as  taxic  hysteria,  railway  accidents,  paralysis  dependent 
on  idea,  &c.,  &c.,  one  is  sure  to  find  there  references  to  a  great 
number  of  works  which  otherwise  would  have  been  exceedingly 
difficult  to  discover. 

Such  is,  in  its  principal  lines,  the  arrangement  of  M.  Georges 
Guinon's  work.  Summary  as  this  exposition  may  be,  it  is  suffi- 
cient to  show  that  this  work  is  one  of  the  most  important  of  those 
that  have  been  suggested  by  Prof.  Charcot  in  recent  years.  It 
does  honour  equally  to  its  author  and  to  the  Ecole  de  la  Salpe- 
triere.  After  the  period  of  sure  and  delicate  analysis  applied  by 
the  illustrious  teacher  to  the  study  of  hysteria,  this  work  seems 
to  come  as  an  introduction  to  a  new  era — an  era  of  synthesis 
through  which  we  shall  learn  to  know,  not  only  the  various 
manifestations  of  neurosis,  but  its  very  essence. 

PiERKE  Marie, 

Professor  agrege  a  la  faculte  de  medeeine  de  Paris, 
3Iedeci)i  des  hojntatix  de  Paris. 
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Current   Nerve   Anatomy  and  Physiology.— Titles 

and  ludicatioii  of  Contents  of  recent  Papers.     By  Alex.  Hill, 
M.D.,  Master  of  Downing  College,  Cambridge. 

Anatomy  Schema. 

1.  The    Structure   of    the   Mammalian   Brain.      Jelgebsma 

XMorjphologisches  Jahrhucli  xv.  1,  pp.  61-85,  Part  iv., 
June,  1889). 
Submits  a  scheme  of  the  plan  of  formation  of  the  mammalian 
brain,  based  on  comparative  anatomy.  After  leaving  the  in- 
different brain  of  the  reptile  we  find  as  we  ascend  two  diverging 
lines  of  development :  1 .  The  great  growth  of  the  ' '  basal  ganglia 
in  birds  with  rudimentary  cortex  cerebri.  2.  The  great  growth 
of  cortex  in  mammals.  Author  shows  that  certain  changes  in 
medulla  are  associated  with  the  growth  of  the  cortex  and  groups 
these  parts  together  as  intellectual  tracts.  These  tracts  include 
the  cortex  of  cerebrum  and  cerebellum,  the  pons,  nucleus  olivaris 
&c.  He  considers  that  the  growth  of  the  convolutions  and  sulci 
is  altogether  independent  of  external  influences,  and  due  simply 
to  the  necessity  for  finding  greater  accommodation  for  the  grey 
matter  and  white  tracts. 

Anatomy.    ' 

2.  Collected  Posthumous  Works  of  v.  Gudden    (pubhshed 

Grashey,  Wiesbaden,  1889). 

BeAIN  :    TOPOGEArHY. 

3.  Brain   Growth,   Cunningham   {British  Medical   Journal, 

No.  1,465,  p.  190,  1889,  lioyal  Academy  of  Medicine 
in  Ireland). 
Notice  of  the  exhibition  of  several  more  specimens  illustrating 
the  growth  of  the  brain  in  children. 

4.  Experiments  in  Cranio-cerebral  Topography.     Andeeson 

AND  Makings   (J.   of  Anat.   and  Phys.,  April,  1889, 
pp.  455-466). 

Beain  :  Geology. 

5.  Asserted  Petrifications  of  the  Brain,     Schiff  {Arch.  d. 

sciences  jpliys.  et  nat.  xx.  12,  p.  582). 
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Weight. 

6.  Brain   Weight    of   New-born   Children.     Mies    {Wiener 

klin.  Wochenschr,  1889,  2,  p.  39). 

Evolution. 

7.  On  the  Eelation  between  the  Structure,  Function,  Distribu- 

tion and  Origin  of  the  Cranial  Nerves  ;  together  with 

a   Theory  of   the  Origin   of   the   Nervous  System  of 

Vertebrata.     Gaskell  {Journal  of  Plujsiology,   x.  3, 

pp.  153-211,  pis.  xvi.-xx,  April,  1889). 

Gf.  Paper  in  this  Journal  xlv.  and  xlvi.,  July,  1889,  in  which 

Gaskell  explains  his  views  as  to  the  origin  of  the  vertebrate  nervous 

system.     In  this  paper   Gaskell  also  gives   an   account   of    the 

histological  character  of  the  third  and  fourth  nerves,  showing  that 

they  contain  amongst  their  fibres  tissue  not  found  in  other  nerves. 

This  tissue  appears  vestigial,  representing  apparently  degenerated 

"stationary"  or  root  ganglia.     Nerves  III.  and  IV.  are  therefore 

complete   segmental   nerves,  the    sensory  parts    of    which  have 

degenerated  and   been  replaced  in  their  distribution  by  sensory 

elements  of   V.     The    ramus    ophthalmicus  profundus    is  not  a 

separate  dorsal  root,  but  a  part  of  V.  which  has  come  up  from  a 

hinder  segment  for  the  purpose  of  replacing  lost  sensory  nerve 

roots.     III.  and  IV.  are  the   primitive  segmental  nerves  of  the 

first  and  second  segments. 

VII.  also  shows  traces  of  a  lost  sensory  ganglion.  It  therefore 
corresponds  to  a  complete  segmental  nerve.  The  fibres  from  the 
back  of  the  oculo-motor  nucleus  which  pass  down  the  posterior 
longitudinal  bundle  and  out  of  the  brain,  with  the  roots  of  VII. 
to  supply  the  m.  orbicularis  palpebrarum,  constitute  the 
splanchnic  ganglionated  efferent  portion  of  the  oculo-motor  and 
trochlearis  segments.  In  his  earlier  papers  Gaskell  regarded  the 
large  fibres  of  VII.,  which  form  a  group  by  themselves  (somatic 
efferent  division  of  the  nerve)  as  destined  for  mm.  stapedius  et 
levator  palati.  This  he  finds  is  an  error.  He  is  unable  therefore 
to  find  the  somatic  efferent  fibres  of  the  hyoid  segment. 

The  paper  is  illustrated  with  numerous  reproductions  of  sec- 
tions, drawings  and  diagrams  in  colour. 

COMPAEATIVE    AnATOMY. 

8.  The  Brain  of  the  Chimpanzee.     Giacomini  {Atti  delict  E. 

Academia   delle   Scienze   di    Torino,    xxiv.    21   pp.    4 
litliographs,   June  23,  1889). 
Detailed  account  of  surface  of  corpus  callosum  and  base  of 
brain. 
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9. — Internal  Structure  of  the  Amphibian  Brain.  Osborx 
{Journal  of  Morphology ,  vol.  ii.,  Xo.  1,  pp.  51-96,  pis. 
iv.-\a.  1888). 
Eesults  of  observations  on  Amphiuma,  Cryptobranchus, 
Xecturus,  Siredon,  Proteus,  Eana  and  Siren.  The  following 
are  some  of  the  most  important  results  arrived  at  : — 1.  The 
determination  of  the  chief  motor  and  sensory  nuclei  of  the  fifth 
and  tenth  pairs,  which  enables  him  in  some  degree  to  homologize 
the  intra-axial  elements  of  the  vagus  and  trigeminal  systems, 
and  demonstrates  the  independence  of  the  auditory  system  and 
system  of  the  motor  nerves  of  the  eye-ball.  2.  The  discovery  of 
a  new  tract  and  nuclei — the  fasciculus  covvnunis — common  to 
the  tenth,  ninth,  and  seventh  (or  eighth)  pairs.  3.  The  determina- 
tion of  the  relations  of  the  posterior  longitudinal  fasciculus  (un- 
crossed Miillerian  fibres)  to  the  eighth,  sixth,  fourth  and  third 
nerv'e  tracts  and  of  the  nucleus  of  the  latter  nerve  with  the  fibres 
of  the  posterior  commissure.  4.  The  passage  of  a  portion  of  the 
descending  trigeminal  tract  through  the  cerebellum,  and  the 
direct  connection  of  this  bundle  with  the  large  mesencephalic 
nucleus.  5.  In  the  encephalon  the  determination  of  the  direct 
motor  tract  to  the  prosencephalon  and  of  direct  sensory  tracts  to 
the  mesen-  and  dien-  cephalon. 

The  brain  forms  are  described  in  great  detail  and  well  illus- 
trated. It  is  impossible  to  give  an  absti-act  of  the  anatomical 
work,  but  certain  conclusions  may  be  mentioned.  Osborn  suggests 
that  the  cerebellum  is  primitively  intersegmental,  and  secondarily 
acquires  a  functional  importance  equivalent  to  that  of  the  other 
segments.  The  early  constriction  of  the  brain  roof,  which 
gives  rise  to  the  four  vesicles,  is  for  the  accommodation  of 
three  nerve-fibre  tracts  decussating  dorsally,  viz.,  the  superior 
and  posterior  commissures  and  the  cerebellum,  which  in  their 
primitive  condition  have  a  serial  homology.  With  regard  to  the 
intra-axial  origin  of  cranial  nerves  in  amphibia,  Osborn  comes 
to  the  following  "provisional  conclusions:"  (1)  That  there  is 
a  close  similarity  between  the  disposition  of  the  nuclei  and 
tracts  of  the  V.-VII.  and  IX. -X.  groups — the  nerves  of  these 
groups  being  complementary  to  each  other,  and  together  ap- 
parently containing  fibres  from  two  sensory  nuclei  and  from  two 
motor  nuclei.  The  extreme  dorsal  and  ventral  nuclei  are  com- 
posed respectively  of  unmistakeable  sensory  and  naotor  cells.  (2) 
III.,  IV.,  and  VI.  pairs  form  a  special  system  not  homo- 
logous with  (1).  (3)  VIII.,  as  a  nerve  of  special  sense,  has 
either  no  homology  or  an  incomplete  homology  in  the  arrange- 
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meut  of  its  sensory  nuclei  and  tracts,  with  the  sensory  elements 
of  the  vagus  and  trigeminal  systems.  The  fine  fibres  of  the 
urodele  cerebellum  are  in  part  decussating  tracts  of  the  auditory 
nerve,  and  the  coarse  fibres  are  non-decussating  descending 
tracts  of  the  trigeminal  nerve.  The  cerebral  commissures  con- 
tain decussational  fibres.  There  is  a  very  close  similarity 
between  the  amphibian  (urodele)  and  dipnoan  brain,  both  in 
external  and  internal  structure. 

Comparative  Anatomy:  Fishes. 

10.  The  Homologies  of  the  Inferior  Lobes  of  the  Brain  in 

Fishes.  .  Chatin  {Comptes  Rendus,  cviii.,  12,  p.  628). 

Comparative  Anatomy. 

11.  The  Nervous  System  of  the  Decapodous  Crustaceans  and 

its  Eelation  with  the  Circulatory  Apparatus.  Bouviek 
(Annales  des  Sci.  Nat.  vii.,  1  and  2,  pp.  72-96,  pi.  7, 
1889). 

Comparative  Anatomy. 

12.  Nem'ology  of  the  Prosobranchiata.     Brock  {Zcltsclir.  f. 

w.  Zoologie,  xviii.,  1,  pp.  67-84, pis.  vi.  and  vii.,  1889). 

Comparative    Anatomy. 

13.  Ventral  Nervous  Mass  of  Fissurella.     Boutan  (Archives 

de  Zool.  Expcr.  vi.  3,  pp.  375-433,  pis.  xxi.,  xxii.,  xxiii., 
1888). 

Comparative  Anatomy. 

14.  The  Nervous  System  of  Amphiptyches  Urna.     Mont:- 

CELLi  [Zool.  Anzeirjer,  302,  p.  142,  1889). 

Development. 

15.  Development    of     Amphibians,    chiefly   concerning    the 

Central  Nervous  System,  with  additional  Observations 
on  the  Hypophysis,  Mouth,  and  the  appendages  and 
Skeleton  of  the  Head.     Orr  (Quart.  Jour.  Micros.  Sci. 
cxv.,  pp.  295-325,  pis.  xxvii.-xxix.,  Dec,  1888). 
Embryos  of  Amblyostonia,  Triton,  and  Eana.     Conclusions  :  — 
The  central  nervous  system  of  amphibians  first  appears  as  a  trans- 
verse epiblastic  thickening  dorsal  to  the  mouth-fusion.    This  trans- 
verse thickening  is  continuous  with  elongated  thickenings,  which 
lie  on  either  side  the  mid-dorsal  line.    The  transverse  thickening  is 
the  cause  of  the  primary  cranial  flexure.     It  corresponds  to  the 
region  at  the  base  of  the  brain  between  the  infundibulum  and  optic 
groove.     The  first  nerve-fibres  are  formed  on  the  inner  side  of 
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the  longitudinal  thickenings.  Subsequently  a  continuous  ventral 
commissure,  anterior  and  posterior  commissures  are  formed.  The 
libres  of  the  optic  nerve  are  intimatel)'  connected  with  the  main 
bundle  of  fibres  in  the  region  of  the  primitive  transverse  thicken- 
ing. The  anterior  band  of  nerve-fibres  corresponds  in  situation 
with  Edinger's  "  Commissur  der  basalen  Vorderhirnbiindel." 
Its  large  size  indicates  that  it  was  one  of  primary  importance. 
The  commissure  in  the  adult  brain  is  probably  a  rudiment  of  the 
same  with  changed  relations  and  functions. 

COMPAKATIVE    AnATOMY    CoBTEX. 

16.  Convolutions    and    Sulci    of   Great   Brain   of   the   Dog. 

Ellenberger  {Archie,  f.    7viss.   u.  inakt.    Thierheil 
kunde,  xv.,  3  &  4). 

Cortex:  Physiology. 

17.  The  Eesults  of  Section  of  the  Association  Fibres  in  the 

Dog's  Brain.     Exner  and  Paneth  {Pfliiger's  Arckiv. 
xliv.  p.  544,  1888). 

Cortex  :  Irritability. 

18.  Excitability  of  the  grey  substance  in  the  motor  area  of 

the  cerebral  cortex.     Aducco  {Archiv.  ital.  de  Biologie 
xi.  1,  p.  122,  Jan.,  1889. 

Cortex  :  Localisation. 

19.  The    Physiology   of    the    Motor    Area    of    the   Cortex. 

Bechterew  {Bussian  Arch,  of  Psychiatry  ix.  2,  3,  and 
X.  1,  2,  1889.) 

Cortex  :  Motor. 

20.  The  Nervous  Centres  in  a  Man  from  whom  a  limb  had 

been    amputated.      Bignami    and    Guarnieri    (Boll. 
Delia  B.   Accad.  Medic,  di  Boma.     Abs.  in  Archivio 
ital.  per  le  Malat.  Nervosih-xxi.  p.  40,  1889). 
A  man  45  years  old,  from  whom  left  arm  had  been  amputated 
eleven  years  before.     Atrophy  of  posterior  column  and  whole  of 
grey  matter  in  cervical  region  on  the  left  side  and  of  the  right 
column  of  Gower.     Atrophy  of  the  cortex  of  both  central  con- 
volutions on  the  right  side. 

Cortex  :  Epilepsy. 

21.  The  Eelation  of  the  posterior  part  of  the  Cortex  to  the 

Epileptic  Fit.     Unverricht  {Deiitsch.'Arch.  f.  Klin. 
Med.  Bd.  44,  1889). 
There  has  been  some  controversy  between  U.  and  Eosenbach 
as  to  the  meaning  of  the  convulsions  which  may  be  provoked  by 
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stimulating  the  occipital  cortex.  U.  considers  these  fits  as 
distinctly  of  cortical  origin,  although  distinguished  by  one- 
sidedness.  He  thinks  they  are  due  to  the  propagation  to  the 
motor  area  of  stimuli  originating  in  the  occipital  cortex.  These 
lits  are  liberated  by  stimulating  the  most  posterior  region  in  which 
such  a  stimulus  is  effective— the  posterior  second  longitudinal 
convolution  on  the  inner  side  of  the  vision  sphere.  Stimulation 
with  short  weak  currents  induces  movements  of  the  eye  balls  to 
the  opposite  side — later  widening  of  the  pupil  and  opening  of  lids. 
With  longer  action  an  epileptic  fit  is  liberated.  The  fit  begins 
Avith  nystagmus  and  spreads  in  the  order  in  which  the  current 
Vv-ould  extend  supposing  it  to  have  passed  from  the  occipital 
region  to  the  frontal  cortex  in  the  first  place  and  there  to  have 
originated  the  movements  of  the  eye  balls  by  cortical  action  in 
this  spot  in  the  front  of  the  motor  area  :  nystagmus,  movements 
of  ear,  orbicularis,  muscles  of  cheeks,  tongue  and  extremities ; 
bending  of  vertebral  column,  widening  of  pupils,  and  then  exten- 
sion of  the  fit  to  the  opposite  side  of  the  body.  Sometimes  move- 
ments of  posterior  extremities  precede  the  movements  of  orbicularis. 
If  the  orbicular  centre  is  severed  from  the  centre  for  the  lateral 
movements  of  the  eye  by  a  sharp  cut  the  course  of  the  fit  is 
altered,  and  contraction  of  the  orbicularis  ends  the  one-sided  fit. 
The  fit  affects  one  side  before  it  spreads  across  to  the  other. 

Paper  is  illustrated  with  photograph  showing  alterations  of 
fit  produced  by  cutting  away  motor  area  (in  dogs).  If  whole 
motor  area  is  removed  movements  of  orbicularis  and  ear  of  the 
opposite  side  follow  the  nystagmus — then  a  pause  as  long  as 
would  have  been  required  for  the  spasm  to  travel  down  to  the 
extremities,  and  after  this  the  spasm  passes  across  to  opposite 
hind  foot  and  gradually  ascends  body. 

22.  The    Question  of    the   Epileptogenous   property  of   the 

Posterior  Part  of  the  Brain.  Rosenbach  {Neuro- 
logisches  Centralblatt,  1889,  No.  9,  pp.  249-257). 
Contra  Unverricht  (cf.  supra).  Eosenbach  concludes  that  be- 
cause epilepsy  is  no  longer  produced  by  stimulating  the  occipital 
cortex  after  removal  of  the  motor  area,  it  is  due,  when  this  area  is 
intact,  to  spread  of  stimulus.  U.  believes  that  it  has  its  proper 
origin  in  the  spot  of  cortex  stimulated.  The  paper  is  devoted  to 
arguments  against  U. 

Epilepsy. 

23.  Lessons  on  the   Motor  Functions  of  the  Brain  and  on 

Cerebral  Epilepsy.     Fbancois-Franck  (Paris,  1889). 
Graphic  analysis  of  simple  movements  produced  by  electrical 
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excitation  of  the  cortex.  Latent  period,  form,  and  duration  of  curves. 
Convulsions  provoked  in  the  same  way  and  studied  with  similar 
apparatus.  March  of  the  epileptic  seizure  and  its  characters, 
whether  complete,  incomplete  or  abnormal.  Study  of  the 
characters  of  the  disorders  of  the  circulation  of  the  pupils  and  of 
secretions  which  occur  on  stimulating  the  cortex  of  a  curarized 
animal,  and  conclusion  that  in  these  cases  the  seizures  are 
epileptic,  the  organic  system  alone  participating  in  the  epilepsy. 
Effects  of  lesions  of  the  brain  upon  motor  functions.  Theoretic 
considerations  ;  proper  excitability  of  cortex  as  peripheral  im- 
pressionable field. 

Cortex  :  Vision. 
24.  Case  of  Cortical'and  Sub-cortical  Disease  of  the  Occipito- 
angular   Eegion    producing    Hemianopia.      Sharkey 
{Trans.  Ophthalmo.  Society,  viii.,  p.  304). 


25.  The  Relation  of  the  Occipital  Lobes  of   Newborn  and 

Young  Animals  to  Movements  of  the  Eyes.  Danillo 
(Vorlcmfige  2Iittheilungen  Wratsch,  No.  48,  1888). 

26.  Influence   of   Cortical    lesions     on    Vision    (concluded). 

Lannegrace  (Archives  de  Medecine  Experimentale,  dc, 
1889,  ii.,  p.  289). 

Experiments  on  monkeys.  1.  Lesion  of  one  occipital  lobe 
seems  to  have  no  effect  on  vision  (agrees  with  Fcrrier,  Yea,  and 
Munk).  2.  Lesion  of  one  gyrus  angularis  affects  vision  of  oppo- 
site side,  but  effect  is  transitory.  3.  Lesion  of  the  gyrus  angularis 
and  occipital  lobe  affects  vision  with  both  eyes,  producing  crossed 
amblyopia  as  well  as  homonymous  hemiopia  (agrees  with  Fcrrier, 
and  Yco).  4.  Lesion  of  the  Rolandic  convolutions  disturbs  vision. 
5.  Successive  lesion  of  both  angular  gyri  results  in  no  loss  of 
sight.  6.  Destruction  of  both  occipital  lobes  causes  disturbances 
of  vision  but  not  blindness.  7.  Destruction  of  both  occipital 
lobes  and  one  angular  gyrus  does  not  cause  complete  blindness  (in 
accordance  with  Fcrrier).  8.  Destruction  of  both  occipital  lobes 
and  both  angular  gyri  does  not  necessarily  produce  complete 
loss  of  vision  as  Fcrrier  and  Yeo  assert.  In  one  case  L.  ob- 
tained this  result,  in  another  case  not. 

L.  concludes  that  to  completely  destroy  vision  in  monkeys 
the  injury  must  extend  farther,  into  the  motor  zone.  In  chapter 
four  L.  gives  a  theory  of  hemiopia  and  amblyopia,  and  the  rest 
of  the  paper  is  occupied  with  a  discussion  of  the  course  of  optic 
fibres. 
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CoKTEX  :  Hearing. 

27.  The    first  temporal    convolutious   right   and  left   in    a 

person  deaf  with  the  left  ear.  Manouvrier  {Itevue 
Philoso2)h.  xiv.,  3,  p.  330). 

Cortex  :  Salivary  Secretion. 

28.  Secretion  of  Saliva  on  stimulating  the  Cortex.     Eckh.uid 

(Neurologisches  Ccntralbl.  Feb.  1,  1889). 

29.  The  question  of  the  Cortex  areas  which  induce  secretion 

of  saliva.  Bechterew  and  Mislawski  (Nairolog. 
Gentralbl,  April  1,  1889). 

Cortex  :  Temperature. 

30.  Thermo-electric  observations  upon  the  Cerebral  Cortex 

in  various  emotional  states.      Tanzi  {Rcvista  Speri- 
mcnt.  di  Freniatr.  xiv.  p.  231,  1888). 
Variations  of  l°-2°  and  in  some  instances  3"*  C.  observed  in  the 
dog,  independently  of  alterations  in  pulse  and  respiration. 

Cortex  :  Degeneration. 

31.  Changes  in  the  Cerebral  Cortex  in  a  case  of  blindness 

and  deafness  developed  in  early  childhood.  Tomas- 
CHEWSKi  {Ccntralbl.  f.  Nervenheilkiuide  xii.  v.  1,  p.  21, 
1889). 

Cortex  :  Electric  Conductivity. 

32.  Induced   unipolar  currents    in   studying   the    electrical 

excitability  of  the  brain.  Negro  (Arch,  ital  de  Biol. 
xi.  ii.  pp.  212-225,  March,  1889). 

Corpus  Callosum. 

33.  A  case  of  absence  of  Corpus  Callosum  in    the   human 

brain.  Bruce  [Beports  from  tJte  laboratories  of  the 
Iloyal  Coll.  of  Physicians,  Edinbro  ,  1889.  Medical 
Record,  1889,  'No.  15,  p.  87). 

Pineal  Body. 

34.  Multiple  pineal  eyes   of   the   blind- worm.     Duval  and 

Kalt  (C.  B.  Soc.  de  Biologic  1889,  p.  85,  Feb.  9). 

Hypophysis. 

35.  Certain  stages    in  the  development  of  the  Hypophysis 

Cerebri.  Leche  (VerJi.  d.  Biologic  in  Stockholm  1.  3, 
Dec,  1888). 

Corpus  Mammillare. 

36.  Anatomical   Kemarks  on  a  Case  of  Atrophy  of  the  left 

Corpus  Mammillare.     Winkler  and  Timmer  (Nederl. 
Tijdschr.  voor  Gcnecsh.  2G,  1888). 
VOL.  XII.  27 
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Left  hemisphere  atrophied  iu  its  convolutions,  but  not  much 
so  on  the  base.  Left  corpus  mammillare  atrophied.  Fimbria  in 
front  of  descending  horn  well  developed,  but  very  thin  where  it 
be<^an  to  curve.  Pulvinar  and  anterior  tubercle  of  thalamus  were 
atrophied,  and  the  thalamus  shorter  than  normal.  No  distinct 
atrophy  of  the  optic  nerve  or  its  connections.  The  cortex  of  the 
gyrus  hippocampi  and  subiculum  cornu  Ammonis  were  slightly 
atrophied,  the  left  cms  fornicis  and  columna  ascendens  were 
strongly  so.  Observations  upon  the  course  of  the  columna 
ascendens  of  the  right  fornix. 

Pykamidal  Tbacts. 
87.  The  Pyramidal  Tracts  in  certain  Mammals.    Lenhossek 

{Anat.  Anzeiger,  April  20,  1889,  pp.  208-219;  icood- 

cuts). 
Mouse,  guinea  pig,  rabbit,  cat ;  the  pyramidal  tracts  much  less 
developed  than  in  man,  as  estimated  by  relative  cross-sections  at 
birth.  They  also  occupy  different  situations  in  different  animals. 
In  the  mouse  and  rat  they  lie  iu  the  posterior  columns,  in  the 
rabbit  and  cat  in  the  lateral  columns,  in  man  partly  also  in  the 
anterior  columns.  In  all  animals  observed  the  tracts  completely 
cross. 

38.  The    Intercrossing     of    the    conducting    paths    serving 

voluntary  movements.     Bkown-S^quaed  (Archives  dc 

Physiologic,   1889,  1  and  2,  pp.  219-246). 
.39.  Xerve-tracts  degenerating  secondarily  to  lesions  of  the 

Cortex  Cerebri.    Shekkington  {Journal  of  Fhysiology, 

X.  5,  pp.  429-432,  July,  1889). 
Preliminary  account  of  the  results  of  observations  made  with 
a  view  of  determining  the  exact  number  of  fibres  degenerating  in 
the  pyramidal  tracts  after  removal  of  various  portions  of  the 
cerebral  cortex,  their  situation  and  extension  in  the  cord. 
H.  finds  that  v>hen  arm  centre  only  is  injured  degenerated  fibres 
are  found  even  throughout  the  sacral  regions  of  the  cord.  After 
injury  to  leg  centre  many  degenerated  fibres  stop  short  at 
cervical  swelling.  Degenerated  fibres  are  found  in  both  lateral 
tracts — those  on  the  same  side  as  the  lesion  being  fibres  wliich 
have  "  re-crossed  "  in  the  neighbourhood  of  the  cervical  and  lum- 
bar enlargements.  The  number  of  degenerated  fibres  may 
increase  from  above  downwards.  This  is  due  to  division  of  fibres. 
Two  fibres  lying  close  together  or  "  geminal  fibres  "  being  found 
in  the  crossed  lateral  pyramidal  tract,  and  very  much  less  fre- 
quently in  tlie  re-crossed  tract.     Fibres  are  not  definitely  grouped 
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iu   the   tracts  according  to   the   cortical  area  from  which  they 
come. 

The  fornix-fibres  degenerate  from  behind  forwards.  Cortical 
lesion  produces  degeneration  in  the  corpus  callosum,  the  fibres  do 
not  unite  identical  areas  but  tend  to  scatter, 

40.  Appendix   to    papers    on   descending   degeneration  fol- 

lowing   lesions  in  the  Gyrus  Marginalis   and  Gyrus 
Fornicatus   in  Monkeys.     France    (Proc.  Boy.   Soc, 
1889,  p.  122). 
Tends  to  establish  a  differentiation  in  the  i)yramidal  tract. 

Cekebelluji  :  Histogeny. 

41.  Histogenesis    of    Cerebellar    Cortex.      Bellonci     and 

Stefani  (Archives  ital.  da  Biologic,  xi.,  p.  21,  Jan. 
1889). 
Deals  with  origin  of  molecular  layer  and  relation  to  its  growth 
of  the  external  nuclear  layer  of  embryonic  brains.  The  latter  is 
regarded  as  a  germinal  layer  similar  to  the  malpighian  layer  of 
the  skin.  From  its  cells  originate  the  radial  fibres  of  the  mole- 
cular layer. 

Cerebellum, 

42.  Atrophy   of   Fibres   in   the    Cortex    Cerebelli.      Meyer 

{Archie,  f.  Psfjchialric,  xxi.  i.,  pp.  197-222,  pi.  vii., 
August,  1889). 
Observation  of  the  medullated  fibres  iu  the  cortex  cerebelli  in 
progressive  paralysis  and  similar  diseases. 

The  cerebellum  suffers  in  the  same  kind  of  way  as  the  cere- 
brum, especially  its  frontal  lobes,  and  on  the  same  side.  There 
was  but  little  alteration  in  the  number  or  appearance  of  Purkinje's 
cells. 

Medulla. 

43.  Nuclei  Arciformcs.     Jelgeesma    {Cantralbt.  /.  Ncrvea- 

heilkunde.  No.  7,  1889). 
These  nuclei  atrophy  in  the  same  way  as  the  iiuclei  pontis. 
Like  the  nuclei  pontis  they  are  undeveloped  or  badly  developed 
in  many  idiot  brains.  T.  supposes  that  the  fibres  which  origi- 
nate in  these  nuclei  are  connected  on  the  one  side  with  the 
cerebellum  through  the  restiform  body,  on  the  other  side  v/ith 
the  great  brain  l^y  fibres  lying  in  the  pyramidal  group.  T. 
regards  the  nuclei  as  not  belonging  to  the  arciform  fibres,  but  as 
pontal  nuclei  which  have  been  displaced  caudalwards. 

Centres :    Larynx, 

44.  Motor-centres  of  the  Larynx.     Masini  {Archivio  ital.  de 

Larijngologia,  viii.,  p.  45,  1889). 
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Nerves:  Ckakial.     I. 

45.  The  Nose  and  Jacobson's  Organ.     Beaed  {Mori)holo(iical 

Studies,  iv.  Jena,  Gnstav  Fischer,  1889.  Iicprint 
from  Zoologisclic  Jalirbilchcr). 
Contains  an  account  of  the  development  and  structure  of 
Jacobson's  organ  in  the  Ophidia  and  Lacertiha.  Concludes  that 
the  organ  is  a  specialised  part  of  the  nose  of  much  greater  sensi- 
tiveness than  the  rest.  Larger  j)art  of  pa^^er  devoted  to  a  con- 
sideration of  the  segmental  meaning  of  nose.  B.  is  strengthened 
in  his  conviction  that  the  nose  and  the  ear,  quite  unlike  the  eye, 
belong  to  the  same  category  of  sense  organs  as  those  of  the 
lateral  line  or  branchial  sense  organs.  Bibliography  of  Jacob- 
son's  organ. 

Optic  Chiasm. 

46.  The  Development  and  Course  of  Medullated  fibres  in  the 

Optic  Chiasm  of  Man .     Berkheimeii  {Arcliiv.  f.  Augen  - 
heilhinde,  xx.,  1  and  2,  pp.  133-179,  pi.  x.  June,  1889). 

Neeves  :  Ckaxial.     II. 

47.  Experimental  and  Pathological  Observations   upon  the 

Optic   Centres    and   Tracts.      Monakow    (Archiv.  f. 
Psyschiatrie,  xx.,  3,  pp.  714-788,  pts.  xi.,  xii.,  xiii., 
1889). 
Anatomical  study  of  brain  of  cats  and  dogs  operated  upon  by 
M.  and  Munk. 

Nerves  :  Cranial.     II. 

48.  A  New  Centre  for  the  Optic  Nerve  in  the  Hen.     Perlia 

{Archiv.  f.  Ophthalmologie,  xxxv.,  1,  pp.  20-24,  pi.  ii., 
Ainil,  1889). 
By  Gudden's  method  a  portion  of  the  optic  tract  is  followed 
in  the  hen  beyond  its  usual  end-station  in  the  inid-brain  to  a 
nucleus  (the  nucleus  of  the  median  optic  tract)  in  the  lateral  part 
of  the  roof  of  the  after-brain  on  the  outer  side  of  the  trochlear 
nucleus. 

Nerves  :  Cranial.     II. 

49.  Optic-conducting   Paths   in    Human    Brain.      Richter 

{Arcldv.f.  Fsychiatrie,  xx.,  2,  p.  504). 
Atrophy  of  tlic  optic  nerves  on  one  or  both  sides  can,  when  it 
affects  a  grown-up  person,  be  followed  with  the  naked  eye  as  far 
as  the  pulvinar  and  external  geniculate  body,  but  after  it  has 
existed  for  a  year  it  will  not  necessarily  be  seen  on  macroscopic 
observation. 
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Cranial  Nerves.     III. 

50.  The  Upper  Nucleus  of  the  Oculomotorius.     Darksohe- 

wiTSCH  {Arch.  f.  Aiiat.  u.  Pliys.  Anat.  ahtli.,  1889, 
i.  and  ii.,  pp.  107-117,  pi.  vii.). 

In  the  NeurologlscJies  Ccntvalblatt  Darkschewitsch  has  de- 
scribed, ni  the  human  foetus,  a  collection  of  cells  just  above  the 
oculomotor  nucleus.  This  he  termed  the  "upper"  or  "small 
celled"  oculomotor  nucleus.  He  finds  that  this  nucleus  is  in 
connection  with  the  ventral  fibres  of  the  posterior  commissure, 
which  are  the  first  to  myelinate. 

The  upper  nucleus  has,  at  least,  three  connections ;  (1)  with 
the  posterior  longitudinal  bundle  ;  (2)  directly  with  the  pineal 
gland  through  the  ventral  part  of  the  posterior  commissure  ;  (3) 
by  certain  fibres  originating  in  the  nucleus  it  takes  part  in  the 
formation  of  the  ansa  lenticularis.  The  posterior  commissure 
contains  at  least  two  sets  of  fibres,  neither  of  which  belong  to  the 
formatio  reticularis. 

Cranial  Nerves.     VIII. 

51.  Origin  of  Auditory  Nerve  in  the  Rabbit.     Bumm  {Allg. 

Zcitschr.  f.  PsycMatrie,  xlv.,  5  and  6,  p.  568). 

Cranial  Nerves.     VIII. 

52.  Origin  and  Central  Course  of  the  Nervus  acusticus  in  the 

Rabbit  and  Cat.  Baginsky  {Sitz.  der  K.  P.  Ahacl  ziu 
Berlin,  xxxiii.,  p.  635,  June  27,  1889). 
Destruction  of  the  labyrinth  in  young  animals  and  examination 
of  the  brain  seven  to  eight  weeks  aftei-  the  operation  by  Weigert's 
staining.  Cochlea  destroyed  on  right  side,  atrophy  of  posterior  root, 
anterior  auditory  nucleus  and  tuberculum  laterale.  Also  on  this 
side  considertible  shrinking  of  corpus  trapezoides  and  upper  olive, 
while  the  upper  olive  of  the  opposite  side  was  normal.  Deiter's 
nucleus,  inner  auditory  nucleus,  corpus  restiforme,  pons,  cere- 
bellum, brachium  conjunctivum,  posterior  longitudinal  bundle  un- 
changed. Atrophy  of  opposite  inferior  fillet  as  far  as  posterior 
brachium,  but  no  obvious  atrophy  of  posterior  quadrigeminal  tuber- 
cle could  be  observed.  Extensive  atrophy  of  the  striae  medullares 
of  the  same  side.  Great  difficulty  in  causing  atrophy  of  the  anterior 
root  of  the  auditory  nerve  by  destroying  all  the  ear  except  the 
labyrinth.  It  was  accomplished  in  two  rabbits  and  one  kitten. 
On  the  same  side  the  inner  division  of  the  cerebellar  peduncle 
{Meyncrt)  was  diminished  in  size  and  its  scattered  cells  atrophied. 
Small  nerve  cells  on  the  ventral  side  of  Deiter's  nucleus  were 
atrophic.  Deiter's  nucleus  not  coisidered  to  be  in  connectioa 
with  the  auditory  nerve. 
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Ckanial  Nerves.     X. 

53.  Miuute  Auatomy  of  the  Vagus  Nerve  in  Selachians,  with 

Eemarks  on  the  Segmental  Value  of  the  Cranial 
Nerves.  Shore  [Jour,  of  Anut.  and  Phys.,  April, 
1889,  pp.  428-452,  pi.  xx.  and  xxi). 
Critical  account  of  pre\dous  work  on  the  subject.  Method — 
osmic  staining.  Conclusions :  (1)  The  vagus  in  the  skate  pre- 
sents a  small  group  of  cells  on  the  hindermost  of  the  posterior 
roots  equivalent  to  dorsal  root  ganglion.  A  group  on  each 
branchial  branch — vagi-ant  ganglia  of  splanchnic  motor  roots.  A 
second  group  on  each  branchial  branch — the  pre-branchial 
ganglia.  A  group  in  the  visceralis.  A  group  in  the  lateralis.  (2j 
The  vagus  of  Eaia  does  not  contain  any  non-ganglionated  somatic, 
motor  fibres.  It  is  not,  therefore,  a  complete  metameric  nerve. 
(4)  It  contains  the  typical  element  of  the  so-called  sympathetic 
system  ;  the  proximal  ganglia  are  represented  by  the  branchial 
and  visceralis  ganglia,  the  distal,  by  the  pre-branchial  ganglia. 
As  will  be  seen  from  the  extract,  GaskeU's  views  and  nomen- 
clature are  adopted. 

Cranial  Nerves.     XII. 

54.  A  rudimentary   Dorsal  Boot  with    a   Ganglion  for   the 

Hypoglossal   Nerve   in   Man.       Chiarugi    {Boll.   B. 

Accad.  del  Fisiocritici  di  Siena,  vi.,  ii. ;    Arch.  ital. 

de  Biologic  xi.,  iii.). 
Small  filament  with  ganglion  accompanying  the  most  caudal 
roots  of  the  hypoglossal  in  a  child  of  two.    The  ganglion  appeared 
to  belong  to  filaments  of  the  dorsal  roots  of  the  first  and  second 
spinal  nerves. 

Cord — Topography. 

55.  Eelations  between  the  Superficial  Origins  of  the  Spinal 

Nerves  from  the  Spinal  Cord,  and  the  Spinous  Processes 
of  the  Vertebra?.     Keid  {Jour.  Anat.  and  PJiys.,  Ainil, 
1889,  pp.  341-354,  pi.  xiii.,  xiv.). 
After  describing  method  adopted  for  obtaining  an  orthographic 
projection,  Reid  gives  results  for  each  root  in  his  specimens.    Find- 
ing that  "  the  superficial  origin  of  any  individual  spinal  nerve  has 
no  fixed  and  definite  relation  to  the  apex  of  one,  or  the  apices  of 
two  spinous  processes,  or  the  space  intervening  between  two,  but 
varies  considerably,"  the  author  gives  a  table  showing  highest 
and   lowest  point  at  which  root  was  situated  in  the  specimens 
examined. 
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Coed — Sulci. 

56.  Auterior  Intermediate    Sulcus  of   Human  Spinal  Cord. 

Beetelli  {Soe.  Toscane  des  Sci.  nat.,  July  1,  1888; 
Arch.  ital.  de  Biologic  xi.  iii,  1889). 

Coed — Sensoey  Teacts. 

57.  Remarks    on   Edinger's    Paper,   "  The   Continuation    of 

the  Posterior  Spinal  Roots  to  the  Brain."  Aueebach 
(A7iat.  Anzeifjer,  July,  1889,  pp.  407-411). 

58.  The  Continuation  of  Posterior  Spinal  Roots  to  the  Brain. 

Edingee  {Anat.  Anzcujcr,  1889,  No.  4). 
Results  of  comparative  studies.  In  the  frog  posterior  root 
fibres  pass  ventralwards  through  the  grey  matter  and  cross  to 
the  opposite  side  in  front  and  behind  the  central  canal ;  they  ex- 
tend cerebralwards  most  of  them  in  the  anterior,  but  some  in 
the  lateral  columns.  Same  crossing  in  mammals.  As  is  well 
known  Edingcr  looks  upon  the  fillet  as  composed  of  centripetal 
(sensory)  fibres  from  the  cord. 

Coed — Degeneeations. 

59.  Secondary   Degenerations   of  the  Spinal  Cord.     Tooth 

(Goulstonian  Lectures  rejjorted  in  British  Medical 
Journal,  No.  1,475,  pp.  753-759;  No.  1,476,  pp.  825- 
833;  No.  1,477,  pp.  873-878,  April,  1889). 

Coed — Ieeitability. 

60.  Stimulation  with  a  Needle  of  the  Spinal  Cord  of  Rabbits, 

Boeck  {Archiv.  f.  Anat.  n.  Phys.,  1889,  parts  3  &  4, 

pp.  238-252). 
Spinal  cord,  either  with  or  without  medulla  oblongata,  was 
pierced  with  a  fine  steel  needle  or  with  one  pole  of  an  induction 
apparatus.  The  results  of  pricking-stimuli  are  not  explicable  on 
the  supposition  that  the  white  columns  of  the  spinal  cord  are 
made  up  of  bundles  of  fibres  of  similar  functions.  If  it  were  a 
change  in  the  place  pricked  would  result  in  an  alteration  in  the 
groups  of  muscles  which  contract.  The  effects  are  regarded  as 
due  to  reflex  stimulation,  not  to  direct  irritation  of  motor  paths, 
since  the  character  of  the  effects  depends  upon  the  presence  or 
absence   of  the  brain. 

Coed — Reflex. 

61.  The   Otospinal   Reflex  Centre  and  its  Situation  in  the 

Cervical  Cord.  Gelle  [Annates  d.  mal  de  Voreillc, 
No.  9,  1888). 
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Spinal  Ganglia. 
62.  The  Eelation  of  Nerve  Fibres  to  Nerve  Cells  iu  the  Spinal 
Ganglia.     Gad  and  Joseph  {Arcliiv.  f.  Anat.  u  Phys., 
1889,  iii.  and  iv.,  pp.  199-238). 

Authors  come  to  the  following  conclusions  : — Most  centripetal 
uerve  paths  are  interrupted  in  the  spinal  ganglia  in  bipolar  nerve 
cells.  The  functions  of  these  cells  is  trophic.  Every  centripetal 
stimulus  must  traverse  a  nerve  cell  in  the  spinal  ganglion. 
There  is  a  delay  on  the  average  of  .036  sec.  in  the  passage  of  a  nerve 
ivnpulse  through  the  ganglion  as  found  by  stimulating  first  peri- 
j)herally  and  then  centrally  to  the  ganglion,  but  whether  this  is 
due  to  summation  or  not  remains  doubtful.  The  nerve  after  being 
severed  from  its  trophic  centre  for  two  days  is  found  completely 
functionless.  The  ganglia  are  abundantly  supplied  with  blood. 
When  a  posterior  root  is  cut  on  the  distal  side  of  a  ganglion,  all 
the  peripheral  fibres  die  while  some  of  the  central  fibres  on  either 
side  of  the  ganglion,  the  "post  septal,"  also  die.  If  these  fibres 
have  their  trophic  centres  towards  the  periphery  it  is  difficult  to 
account  for  their  death  on  the  distal  side  of  the  section. 
Authors  suggest  that  some  fibres  need  not  only  connection  with 
their  trophic  centres,  but  also  the  constant  passage  of  impulses 
to  maintain  their  vitality. 

Sympathetic. 

63.  Anatomy  of  the  Sympathetic  in  Birds.     Maeagb  (An- 
nales  des  Sci.   Nat.,  vii.  1-2,  1889,  pp.  1-72,   plates 
i.-vi.). 
Sympathetic  receives  most  of  its  fibres  from  the  rami  com- 
municantes  in  the  thoracic  region.     The  superior  cervical  ganglion 
lies  in  the  angle  between  the  ninth  and  tenth  nerves  and  receives  a 
ganglionated  cord  which  connects  it  with  the  thoracic  cord.     This 
single  trunk  lies  in  the  vertebral  canal.    Three  ganglionated  nerves 
come  oft'  from  the  thoracic  sympathetic  :  (1)  the  great  splanchnic, 
(•2   lesser  splanchnic,  (3)  the  intestinal  nerve,  anastomosing  above 
with  the  splanchnics  and  vagus,  below  with  the  abdominal  sym- 
pathetic. 

Sympathetic. 

64. — Further  Observations  on  the  Histology  and  Function 

of    the    mammalian    Sympathetic    Ganglia.     White 

(Jotinud  of  Physiology,  x.,  5,  pp.  341-358,  July,  1889). 

In  a  former  paper  White  concluded  that  the  human  superior 

cervical  ganglion  is  an  atrophied  degenerate  organ.     Same  pig- 
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mentary  changes  observed  in  the  fresh  state.  Splanchnic  and 
other  gangha  also  observed.  Conclusions  that  (1)  in  lower  mam- 
mals and  young  human  beings  the  collateral  ganglia  are  func- 
tionally active,  but  that  in  monkeys  there  are  evidences  of  the 
commencing  loss  of  this  function,  which  has  completely  dis- 
appeared in  the  human  adult.  (2)  In  man  the  function  of  the 
lateral  ganglia  is  maintained  well  into  adult  life,  and  only  begins 
to  disappear  in  old  age. 

65.  The  Effects  of  Extirpating  the  Cajliac  Plexus.     Lustig 

[Archivio  ])cr  la  Scicnzc  MedlcJie,  xiii.  p.  129,  1889). 
This  experiment  has  yielded  various  results  in  the  hands  of 
different  physiologists,  such  as  diabetes  insipus,  diabetes  mellitus, 
alterations  of  digestion,  atrophy  of  the  pancreas,  &c.  Some  of 
these  efl'ects  may  be  due  to  peritonitis.  Lxisthj  reduces  this  to 
a  minimum  by  antiseptic  precautions.  Eabbits  and  dogs  die,  as 
a  rule,  in  two  to  three  weeks  suddenly  without  alarming  symp- 
toms. For  first  day  or  two  sugar  usually  appeared  in  the  urine, 
but  subsequently  disappeared.  Then  acetone  appeared,  and  later 
albumin  ;  the  urine  diminished  in  amount ;  hyaline  casts,  red  and 
white  blood  corpuscles,  and  epithelium  were  present.  In  two 
rabbits  which  survived  acetonuria  and  albuminuria  disappeared. 

Sympathetic — Vaso-motok. 

66.  Innervation    of    the   Renal  Blood    Vessels.     Bradfoed 

(Journal  of  Physlolo'ji/,  \.,  5,  pp.  358-408,  jdIs.  xxiii.- 
xxvi.,  July,  1889). 

67.  Method  for  completely  Destroying  the  Cord  in  Mammals. 

Application   to   the   analytical   study   of   Vaso-motor 
Actions.     Gley  {Compter  Beiultis  dc  la  Soc.  do  BioL, 
p.  110,  Feb.  16,  1889). 
In  a  dog  under  artificial  respiration  the  medulla  is  cut  across 
between  the  skull  and  the  atlas.     An  opening  is  made  into  the 
spinal  canal  in  the  lumbar  region.     A  catheter  is  passed  into  the 
upper  opening,  and  the  cord  washed  out  of  the  lower  opening  in 
fragments  in  from   twenty  to   twenty-five  minutes  without   the 
least  bleeding.     The  influence  of  local  agencies  upo]i  the  vaso- 
motor system  was  then  studied. 

68.  Vaso-motor  nerves  of  the  Head.     Mokat   {Archives  de 

Fhysiologie,  1889,  1  and  2,  pp.  196-211). 

Nerves — Visceral. 

69.  Centres  for   the   Innervation  of   the    Small   Intestines. 

Pal  and  Berggrun  (Mediz.  JaJtrbilcher,  viii.,   1888, 
[issued  June,  1889]). 
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Centres  for  inhibition  of  the  small  intestine  must  lie  above  the 
thalamus,  the  fibres  passing  through  the  medulla  and  corpus 
striatum  to  the  sigmoid  gyrus. 

Sympathetic — Eeflex  . 

70.  The  Presence  of  Eeflex  Vasomotor  Centres  in  the  Ganglia 

of  the  Sympathetic  System.  Eoschansky  {Centralbl. 
f.  d.  Wissensch.  Med.  1889,  p.  162). 
The  cutting  of  the  cervical  cord  in  curarised  cats  does  not 
completely  prevent  the  elevation  of  temperatm'e  which  is  pro- 
duced by  stimulating  the  central  stump  of  a  splanchnic  nerve, 
although  it  diminishes  it.  Nor  is  it  altogether  abolished  by 
destroying  the  spinal  cord  below  the  level  of  section,  the  animal 
being  kept  alive  by  transfusion  of  defibrinated  cat's  blood.  It  is 
not  abolished  by  cutting  the  lateral  chain  between  ninth  and  tenth 
ganglia,  but  the  pressure  is  greatly  lowered  by  dividing  it  between 
the  origins  of  the  great  and  lesser  splanchnics. 

Nekve  s — Peripheral  . 

71.  Innervation  of  the  Muscles  of  the  Soft  Palate.     Turner 

(Jour.  Anat.  and  Phijs.  1889,  Jidi/,  pp.  523-532). 

Nerves — Distribution. 

72.  The  Localization  of  Skin  Sensibility  in  its  relation  to  the 

Sensory  Eoots  of  the  Spinal  Cord.     Bocci  {MolescJwU's 

Unters.  z.  NaUirl.,  xiv.  1,  p.  19). 

In  the  frog  the  posterior  root  of  the  seventh  lumbar  nerve  supplies 

the  skin  covering  the  triceps  femoris,  that  of  the  eighth  nerve  the 

skin  over  the  peroneus  and  tibialis,  that  of  the  ninth  the  skin  over 

the  gastrocnemius. 

Electric  Organ. 

73.  Electrical   Organ   of    Skate.      Sanderson    and    Gotch 

{Journal  of  Pliysiology,  x.  4,  pp.  259-277,  pi.  xxii.  May, 
1889). 

Consciousness. 

74.  Consciousness  and  its  Limits.     BECHTEREw(Arasa.»,  1888, 

in  Eussian,  Abstr.  NenrologiscJies   Centralbl.,  May  1, 
1889). 

Perception. 

75.  The  Production  of  a  perception  of  Pain  by  Summation  of 

Sensory  Stimuli.     Naunyn  {Arch.f.  exper.  Path,  und 
Pharmak.  xxv.,  iii.  and  iv.  p.  272,  1889). 
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Inhibition. 

76.  Field  of  Action  of  Inhibition  in  Physiology,  in  Pathogeny 

and  in   Therapeutics.     Brown-Sequakd  (Archives  de 
Physiologie,  1889,  1  and  2,  pp.  1-24). 

Keflex — Knee  . 

77.  On  the  Nature  of  the  Knee-jerk.     Lombard  [Journal  of 

Physiology,  x.,  1  and  2,  pp.  122-149,  February,  1889). 

Cells. 

78.  Nerve  Cells  as  Centres  of  Energj-.     Bocci  (MoleschoWs 

Unters.  z.  Naturl.  xiv.,  1,  p.  16). 

Histology. 

79.  Is  the  Active  Condition  of  the  Central  Nervous  System 

accompanied  by  Changes   visible   with   Microscope  ? 

Koeybutt-Daszkicwicz  (ArcJi.f.  Mikros,  Anat.,  xiii., 

1,  pp.  51-71,  June  12,  1889). 
Two  exactly  similar  frogs  chosen.  Sciatic  plexus  of  one  stimu- 
lated for  one  hour.  Spinal  cords  of  the  two  frogs  then  prepared 
in  exactly  the  same  way  (hardened  in  corrosive  sublimate,  &c.). 
Sections  of  each  cord  stained  in  hsematoxylin,  nigrosin,  eosin,  and 
safranin.  The  nuclei  (?of  nerve  cells)  stained  some  blue,  others 
red.  In  the  stimulated  animal  the  proportion  of  red  nuclei  to 
blue  nuclei  was  much  higher  than  in  the  control  animal. 

80.  Certain   Constituents  of   Peripheral    MeduUated    Nerve 

Fibres.     Joseph  (Sit.zungsb.  cl.  K.  P.  Ahad  zu  Berlin 

Bee.  18,  1888). 
Hardening  in  |%  osmic  acid  two  hours.  In  the  electric  nerves 
of  the  torpedo,  the  axis  cylinder  is  to  the  myelin  sheath  in  cross 
section  as  3-5.  In  Lophius,  frog  and  rabbit  the  relation  was  the 
same.  Two  different  substances  differentiated  both  in  the  medul- 
lary sheath  and  in  the  space  in  which  the  axis  cylinder  lies,  that 
in  the  former  being  indentical  with  Eivald  and  Kuline's  neuro- 
keratin. The  axis  cylinder  scaffolding  remains  intact  after  the 
nerve  has  been  cut  for  fourteen  days  and  is  therefore  considered 
to  be  non-nervous.  Joseph  concludes  that  the  axis  cylinder  con- 
tains two  substances  (in  addition  to  the  scaffolding). 

81.  Commencement   of   Schwann's    Sheath   in    the    Spinal 

Boots.     Spronck  (Nederl.  Tijdschrift  voor  Genecsk,  p. 
147,  1888). 
The   first  nodes  of  Eanvier  which  appear  in  the  roots  being 
placed  all  at  about  the  same  level  form  a  characteristic  flat  group. 
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They  lie  either  within  or  without  the  cord  and  make  a  morpho- 
logical bomidary  between  the  naked  cylinders  and  the  peripheral 
fibres  invested  with  Schwann's  sheath.  The  commencement  of 
the  sheath  is  conical  and  it  is  here  surrounded  by  neuroglea 
cells  which  can  be  followed  some  distance  into  the  root.  The 
first  internode  is  as  long  as  the  succeeding  ones,  but  in  a  few 
segments  the  want  of  regularity  has  scattered  the  nodes,  so  that 
they  are  no  longer  grouped  in  a  plate. 

HiSTOGENY. 

82.  The  Development  of  Certain  Cerebral  and  Spinal  Nerves. 

Chiaeugi  {Anat.  Anzeiger,  pp.  31-32,  Jan.  10,  1889). 

83.  The  Development  of  the  White  Matter  and  Extension  of 

fibres  in  the  Spinal  Cord  of  the  Mouse.     Lenhossek 
(Arch.f.Mikros,  Anat.,  1889,  i.pp.  71-125,  pis.  6,  7). 

A  repetition  upon  the  mouse  of  Flechsig's  work  upon  man. 
Conclusion  that  the  appearance  of  the  myelin  sheath  in  the 
central  nervous  organs  of  vertebrates,  and  especially  higher 
vertebrates,  follows  the  same  laws  as  in  man. 

(1)  Gelatinous  substance  of  Rolando  reaches  to  the  periphery  ; 
it  consists  of  cuticularised  (verhornten)  epidermal  cells  without 
distinction  into  connective  tissue  and  nervous  elements.  (2) 
Nerve  cells  and  fibre  network.  (3)  White  substance  and  calibre 
of  fibres.  (4)  Anterior  roots.  (5)  Anterior  commissure.  (6)  An- 
terior columns.  (7)  Lateral  columns.  (8)  Posterior  roots.  (9, 
10,  11)  Posterior  columns  and  posterior  commissure.  (12)  Pyra- 
midal tracts,  successively  treated  in  detail. 

84.  The  Neuroblasts  and  their  appearance   in   the  Embry- 

onic Spinal  Cord.    His  {ArcTiiv.  f.Anat.u.  Fliys.,  1889, 
iii.  and  iv.,  pp.  249-300,  pis.  xvi.-xix.) 

A  continuation  of  the  investigations  into  the  origin  of  the 
differentiation  of  the  several  elements  of  which  the  cerebro-spinal 
axis  is  composed.  The  medullary  plate  consists  at  first  of  a  single 
layer  of  cells.  Between  the  bases  of  the  epithelial  cells,  proto- 
plasmic or  germinal  cells  are  seen.  The  epithelial  cells  are 
changed  into  ''spongioblasts,"  which  give  rise  to  a  network  or 
"scaffolding."  The  interior  of  the  cells  exhibits  a  distinction 
into  a  formed  filamentous  substance  and  a  transparent  soft  sub- 
stance. The  former  enters  into  the  formation  of  the  network 
which  unites  neiglibouring  cells.  On  the  interior  of  the  axis  it 
constitutes  the  inner  limiting  membrane  ;  on  the  outside  it  collects 
into  a  thick,  spongy  plate,  the  "velum  confine"  (if  a  synonym 
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for  "  Eandschleier "  must  be  made)  bordered  by  an  outer 
limiting  membrane.  The  first  zone  which  Hes  next  to  the 
iimer  limiting  membi'ane  is  the  chief  situation  of  the  germinal 
cells.  These  are  distinguishable  from  the  epithelial  cells  by  their 
form  and  by  the  soft  character  of  their  protoplasm.  Neuroblasts 
originate  from  the  germinal  cells,  they  elongate  and  each  gives  off 
an  axis  cylinder  process.  Eipe  neuroblasts  are  poorer  in  chro- 
matin than  germinal  or  transitional  cells.  Some  of  the  neuro- 
blasts send  their  axis  cylinder  processes  into  the  anterior  roots, 
others  into  the  anterior  commissure  and  into  the  longitudinal 
columns.  The  epithelial  cells  and  the  scaffolding  are  the  first  to 
appear,  nerve  cells  and  nerve  fibres  appear  later.  The  arrange- 
ment of  the  nervous  elements  depends  upon  the  scaffolding.  The 
velum  confine  serves  as  a  kind  of  filter,  which  allows  the  fibres  to 
pass  out  and  also  serves  as  a  guide  to  the  formation  of  the 
longitudinal  fibres. 

85.  Neuroblasts  and  their  Origin  in  the  Embryonic  Cord. 
His  (SejMrat-abdnick  des  xv.  Bandes  der  Ahliandl.  der 
K.  Sachs.  Gesellsch.  d.  WisscnscJi.  No.  iv.  pp.  313-372, 
i  plates,  Lciimc,  Hirzel,  1889). 

Previous  authors  have  occupied  themselves  with  nuclear 
figures  rather  than  protoplasm.  The  scaffold-forming  cells  His 
names  "spongioblasts,"  the  nerve-forming  "neuroblasts,"  and 
those  of  the  "mitosis  region"  germ  cells  (Keimzellen).  The 
latter  lie  next  to  the  membrana  limitans,  between  the  inner  nucleus- 
free  segments  of  the  spongioblasts.  No  difference  is  observable 
between  the  neuroblasts  which  send  theii'  axis  cylinder  processes 
peripherally  and  those  of  which  the  processes  remain  wdthin  the 
axis.  The  cell  body  of  the  neuroblasts  is  oval  and  continued  at 
one  pole  into  the  axis-cylinder.  The  fibre-process  and  the  surface 
of  the  nucleus  are  distinctly  striped  longitudinally.  The  neuro- 
blasts are  collected  into  groups.  They  arise  in  the  innermost  layer 
of  the  spinal  tube  in  the  germ  cells  and  extend  subsequently  into 
the  second  layer.  Various  cells,  transitional  in  form  between  the 
germ  cells  and  the  neuroblasts,  are  described.  This  change  in 
place  is  supposed  to  be  due  to  the  active  alterations  in  form  which 
they  exhibit.  The  rapid  growth  of  the  axis-cyhnder  in  the  first 
instance  is  due  to  a  redistribution  of  the  protoplasm.  Fresh 
material  must  be  necessary  for  its  subsequent  grov/th.  Transi- 
tion cells  are  more  numerous  than  spongioblasts.  The  numerous 
apparently  naked  nuclei,  His  thinks,  are  fusiform  cells  cut 
obliquely.     The  similarity  betv^reen  the  neurol^lasts  and  spermato- 
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blasts  is  pointed  out.  Spermatozoa,  however,  are  regarded  as 
products  of  the  nuclei — axis-cylinders  of  the  protoplasm .  Spongio- 
blasts and  neroblasts  arise  out  of  the  originally  single-layered 
epithelium  of  the  medullary  tube.  The  epithelium  is  distinguish- 
able into  a  nucleus  free  zone,  and  a  zone  rich  in  nuclei.  The 
nuclei  overlap  one  another  in  such  a  way  that  the  epithelium 
appears  many  layered.  The  spongioblasts  are  arranged  radially 
in  the  inner  layer,  obliquely  in  the  outer.  Each  cell  gives  one 
internal  and  one  external  process  and  certain  lateral  processes. 
The  inner  unite  to  form  the  inner-limiting  membrane,  and  have 
cross-communications.  The  network  may  be  made  of  active 
protoplasm,  or  may  be  but  stiff  threads.  The  outer  processes 
divide  and  anastomose,  the  connections  being  very  numerous  in 
the  neighbourhood  of  the  velum  confine  (if  such  a  term  may  be 
used  instead  of  "  Eandschleier  "  ).  This  velum  is  the  bed  in  which 
white  fibres  are  laid  down.  It  is  made  up  of  lamellae  connected 
by  cross  plates.  At  the  end  of  the  second  month  there  appear  in 
the  thick  spongioblastic  network,  cells,  which  His  regards  as  pre- 
decessors of  the  Deiter's  cells.  The  same  arrangement  of  medul- 
lary elements  is  found  in  all  classes  of  vertebrates  with  slight 
variations  in  detail. 

Circulation. 

86.  Circulation  of  Blood  in  the  Circle  of  Willis.  Corin 
(Archives  de  Biologic  ix.,  1,  pp.  17-27,  May,  1889 ;  also 
Bulletin  de  l' Academic  lioyale  de  Belgiqice,  3rd  series, 
xiv.,  7,  1887). 

Experiments  to  determine  whether  ligature  of  the  carotids 
produces  a  marked  lowering  of  pressure  in  the  circle  of 
Willis.  Pressure  in  the  circle  usually  amounts  in  the  day  to 
80  or  90  mm.  mercury.  Pressure  never  falls  to  zero  even  when 
both  vertebrals  and  both  carotids  are  tied.  This  explains  the 
common  failure  of  attempts  to  produce  asphyxia  in  the  dog 
by  tying  these  four  vessels.  Pressure  in  the  circle  was 
obtained  by  connecting  the  periphal  end  of  one  of  the  carotids 
with  the  manometer ;  when  this  was  done  compression  of 
the  remaining  three  vessels  produced  but  a  transitory  effect 
upon  the  pressure.  The  failure  of  this  experiment  to  pro- 
duce asphyxia  is  not  therefore  to  be  used  as  an  argument  against 
JiosenthaV s  chemical  theory  of  respiration.  Manometer  in  peri- 
pheral end  of  carotid  shows  no  dichrotic  movement.  The  jjulse 
wave  is  as  much  retarded  as  on  its  journey  to  the  femoral. 
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CiECULATiON — Sinuses. 

87.  Experimental  Obliteration  of   the  Sinuses  of  the  Dura 

Mater.  Ferrari  (Arch.  ital.  dc  Biologic  xi.,  1,  p.  171, 
Jan.  1889). 

Circulation — Lymph. 

88.  Cerebro-spinal  Fluid.     Hxtaa'bxs^to^  {Journal  of  Physio- 

logy X.,  4,  pp.  233-253,  May,  1889). 

Circulation. 

89.  The  Cerebral  Circulation  in  Man  in  the  Normal  State 

and  under  the  Influence  of  Hypnotic  Substances. 
EuMMO  and  Ferrannini  (Besume  in  Arch.  ital.  dc 
Biologic  xi.,  2,  pp.  272-338,  March,  1889.  4to,  pp.  69, 16 
lithographs  and  17  engravings,  Terani,  Naples). 

Advantage  taken  of  cases  of  deficiency  of  the  skull.  Move- 
ments of  brain  transmitted  to  a  tambour.  Variations  due  to 
time  and  meals.  During  sleep  three  phases  distinguished — (1) 
From  ten  to  one  a.m.  ischaemia  with  constriction  of  vessels 
and  diminished  frequence  of  pulse ;  (2)  one  to  three,  slower  pulse 
dilated  vessels  ;  (3)  three  to  five,  increasing  vaso-constriction  with 
more  frequent  pulse.  Plethysmographic  observations  of  varia- 
tions in  circulation  in  limbs,  accompanying  the  brain  changes. 
Similar  observations  under  chloral,  paraldehyde,  morphine,  nar- 
ceine,  hypnone,  methylal,  and  urethane.  Some  substances,  such 
as  narceine  and  morphine,  modify  rather  the  excitability  of  the 
nerve  centres  ;  others,  such  as  hydrate  of  choral,  paraldehyde  and 
ethyl  urethane  the  cerebral  circulation ;  others,  hypnone  and 
methylal,  for  example,  modify  the  one  and  the  other  almost  like 
physiological  sleep. 

Cord — Nutrition. 

90.  Experiments  upon  the  relation   of  the  Motor  Ganglion 

Cells  of  the  Medulla  Spinalis  to  Peripheral  Nerves. 
Sars  {Virchotu's  Archiv.  vii.,  2,  p.  243). 

Nutrition. 

91.  Congenital  Neuropathic    Papilloma.      Wherry    {Practi- 

tioner, May,  1889,  p.  357). 

Quoted  in  this  place  as  distinct  instance  of  nervous  control 
of  nutrition.     Girl  oet.  15.     Two  patches  of  dull  red  rough  warty 
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looking  papules,  itcbing  intensely.  One  patcli  corresponded  to 
external  branch  of  radial,  the  other  to  cutaneous  branch  of  ilio- 
inguinal. The  first  cured  by  dividing  the  nerve,  the  second 
treated  with  potassa  fusa  recurred. 

NeKVES  :   IllEITABILITY. 

92.  Action  of  heat  on  muscle  and  neiTe  fibres.     Mobiggia 

(Archives  ital.  de  Biol,  xi.,  3,  pp.  379-389,  June,  1889). 
Frogs  plunged  in  baths  of  hot  water  or  oil.     Nerves  retain 
their  irritability  at  temperatures  at  which  muscles  coagulate. 

Heat. 

93.  Thermopolypnoeic  centre  and  thermotaxis.     Ott  {rjiil. 

Med.  Neics,  1889,  Ko.  4,  p.   109). 

MiCROC'EPH  ALUS . 

91.  Description  of  three  microcephalus  brains,  and  anato- 
mical study  of  microcephalus.  Part  I.  Marchand 
(Nova  Acta  der  l\  Lcop-Carol.  Ahad.  d.  Nahirf or  seller, 
Bd.  L.  iii.,  iv.  3,  5  plates,  1889). 

Mickocephalus. 

95.  Encephalon  and  Skull  of  a  Microcephalus.     Mixgazzini 

and  Ferr.akesi  {MoleschoW s  Untersuchungen  z.  Natur. 
d.  Mensclien  n.  d.  Thicrc  xiv.,  1,  p.  103). 

Method. 

96.  A  Modification  of  Weigert's  Method  for  coloring  the  nerve 

centres.     Yassale  (7i/r.  spcrimcnt.  di  Freuiatria,  if:c., 
XV.,  p.  102,  1889). 

Tissue  hardened  in  Miiller's  fluid  or  bichromate  of  potassium. 
Slight  alteration  in  fluid  as  used  by  Weigert. 

A.  Hematoxylin  1  gramme,  hot  distilled  water  100  gr. 

B.  Saturated  filtered  solution  of  neutral  copper  acetate. 

C.  Borax  2  gr.,  potassic  ferrid-cyanide  2-5  gr.  in  300  gr. 
water.  Sections  lie  3-5  minutes  in  A,  and  an  equal  time  in  B. 
They  are  quickly  washed  in  C  and  thus  decolored,  dehydrated  in 
absolute  alcohol,  cleared  in  1  part  carbolic  acid  to  3  parts  xylol 
and  mounted  in  xvlol  balsam. 


BRAIN. 
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PATHOLOGICAL    ANATOMY   OP  A  CASE  OF  TABES 
DOESALIS  WITH  GENEEAL  PAEALYSIS. 

BY    F.    ST.    JOHN    BULLEN, 
PatJwlogist  to  West  Riding  Asylum,  Wakefield. 

P.  K.,  set.  thirty-three,    chair  and   basket    maker,   admitted   to 
Wakefield  Asykim,  January  10th,  1887. 

History. — Unmarried ;  most  intemperate  in  alcohol  and  sexual 
intercourse.  Brother  stated  he  had  contracted  the  "  ladies' 
disease "  two  years  ago,  but  unable  to  further  particularise. 
Patient  of  late  has  been  in  very  indigent  circumstances. 

Family  history. — Phthisis  and  all  neuroses  denied. 

Certificate  statements. — In  workhouse  noisy,  shouting,  inco- 
herent, violent,  and  unruly;  fighting  other  inmates,  and  attempt- 
ing escape.     Full  of  grandiose  delusions,  e.g.,  is  a  great  artist,  &c. 

Mental  condition  on  admission  to  asylum. — Good-humoured  and 
elated,  talking  freely  and  almost  irrepressibly.  Consciousness  of 
surroundings  very  defective.  Very  expansive  ;  utters  the  most 
absurd  statements  with  perfect  conviction  ;  amongst  other  things 
states  the  following  : — "  Has  travelled  the  world  over,  and  stayed 
in  particular  in  the  East  Indies,  where  he  was  adored  by  the 
black  people,  who  are  the  '  kindest  people  in  the  world  ' ;  has 
been  in  Crown  College,  Oxford,  and  educated  in  Eome  for  the 
priesthood ;  has  six  sons  and  six  daughters,  the  eldest  of  w^hom  is 
set.  twenty-one,  the  youngest  now  suckling  her  child.  Patient 
himself  was  married  at  the  age  of  nine  years."  He  smiles  in  a 
self-approving  way  when  questioned  as  to  his  artistic  ability,  and 
says,  "he  has  painted  most  beautiful  pictures,  the  Stations  of 
the  Cross  at  St.  Mary's,  Leeds,  portraits  of  the  Queen,  Prince  of 
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Wales,  Mr.  Parnell,"  and  other  celebrities,  and  values  the  same 
at  £1,000  apiece.  "  Possesses  an  instrument  the  size  of  this  house 
for  taking  photographs;  a  room  full  of  gold  watches  to  give  away," 
&c.  Denies  that  he  is  any  exalted  personage,  however,  but  is 
only  plain  "  P.  K."  "  Some  years  ago  drank  very  heavily,  and 
has  been  in  poor  circumstances  of  late,  but  never  without  a  gold 
lever  watch,  worth  £20.  Is  as  good  a  man  as  ever  he  was." 
Gives  a  pretty  complete  history  of  constitutional  syphilis.  Con- 
firms the  absence  of  any  neuroses  in  his  family,  and  says  that  his 
grandmother  is  in  Leeds  Workhouse,  108  years  of  age,  and  two 
feet  high. 

Fhysical  condition  on  admission. — Head  rather  square-shaped, 
facial  expression  beaming  or  else  lachrymose,  frontal  lines  fairly 
marked,  naso-labial  fold  almost  obliterated ;  skin  of  face,  in 
part  with  that  of  body,  sallow  and  greasy.  Irides  bluish,  free 
from  discolouration ;  pupils  accurately  circular,  unequal  in  size, 
right  the  larger ;  do  not  react  to  light,  act  with  accommodation. 
Tongue  protruded  straight,  is  tremulous  and  furred ;  speech 
rather  laborious,  and  motions  of  lips  clumsy  and  exaggerated. 
Patellar  reflexes  are  absent,  superficial  brisk,  no  clonos.  Emaci- 
ated and  of  feeble  muscular  development.  Height  5ft.  Sin. ; 
weight  12Glbs.  Gait  of  ataxic  kind ;  patient  can  stand  fairly  well 
with  feet  approximated  and  eyes  closed,  but  is  unable  to  balance 
himself  on  one  foot ;  he  states  that  he  has  often  fallen  down  of 
late.  There  are  scars  from  an  old  papular  eruption  and  brownish 
discolouration  of  the  skin,  especially  of  abdomen  and  thighs. 

Progress  of  mental  symptoms. — At  first  restless,  noisy  and  tire- 
some, soon  settled  down  into  mild  good-humoured  excitement,  and 
with  the  advance  of  dementia  had  alternating  states  of  expansive- 
ness,  excitement  and  depression.  Generally,  optimistic,  pertina- 
cious and  interfering,  extremely  loquacious,  and  much  of  a  pest  to 
fellows-patients ;  declared  he  could  run  and  walk  well  when  hardly 
able  to  move  from  his  chair.  During  periods  of  depression  was 
gloomy  and  lachrymose  ;  complained  at  such  times  of  much  shoot- 
ing pains  in  lower  extremities  and  occasionally  of  severe  gastic  pain 
and  of  persistent  insomnia.  Even  during  times  of  elation  acknow- 
ledged the  presence  of  trunk  constriction,  and  that  he  had  fre- 
quent seminal  emissions.  For  several  weeks  prior  to  death, 
patient  was  confined  to  bed  owing  to  his  inability  to  stand ;  for 
a  part  of  that  time  was  noisy,  shouting,  sometimes  weeping ;  not 
able  to  render  any  intelligent  account  of  himself.  One  week 
before  death  became  quieter,  very  feeble,  and  perfectly  apathetic 
and  irresponsive. 
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Summary  of  ])hysical  condition. — Eight  pupil  always  the 
larger,  5  mm.,  left  pupil,  3.5  mm.  Act  with  accommodation,  and 
are  fixed  to  light.  Very  faint  consensual  reflex  in  both  eyes.  No 
dilatation  with  sensory  stimuli,  no  strabismus,  no  diplopia,  no 
irregularity  of  pupillary  circle,  no  discolouration,  no  adhesion. 
Perception  of  colours  good  ;  ocular  movements  unimpaired.  Vision 
defective,  can  read  nothing  smaller  than  "double  pica"  at  fourteen 
inches.  Much  labial  tremor,  lips  twitching  convulsively  during 
speech.  Tongue  straight,  tremulous  ;  no  hemiatrophy.  Speech 
slow,  hesitating,  slurred ;  voice  quavering.  Gait  typically  ataxic ; 
feet  planted  about  twenty  inches  apart  ;  lifted  up  high  during 
walking  and  the  heels  brought  down  heavily ;  eyes  fixed  on  floor 
during  progression;  neighbouring  objects  clutched  at  for  support. 
Without  holding  on  to  something  is  quite  unable  to  maintain 
equilibrium,  and  with  closed  eyes  totters  and  would  at  once  fall 
unless  kept  up.  Hands  are  unsteady,  but  patient  could  write  his 
name  fairly.  No  loss  of  muscular  sense,  as  far  as  rough  tests 
decide.  No  defect  of  hearing.  Discrimination  in  smell  faulty ; 
says  "  assafoetida  is  splendid;  "  fails  to  recognise  musk,  succeeds 
with  snuff.  Taste  also  indiscriminative  ;  he  pronounces  quassia 
sweet,  quinine  not  very  bitter,  adding  "  it  would  make  good  ginger- 
beer  "  ;  detects  sugar  readily.  Thermo-sensibility  not  apparently 
impaired ;  tactile  sensanion  found  by  aesthesiometer  to  be  some- 
what deficient  from  knees  downwards,  and  considerably  so  at 
soles  of  feet.  Either  through  retardation  of  sense  impressions  or 
from  his  mental  condition,  is  sluggish  in  responding  to  stimuli. 
Dynamometer  -|A-,  Muscles  of  lower  extremities  are  much  wasted 
and  flabby.  Calf-measurements  are — right,  10^;  left,  10  inches 
(inco- ordination  so  great  during  the  last  two  months  of  patient's 
life  that  locomotion  was  impossible).  Patellar-reflexes  absent 
throughout ;  superficial  brisk  at  first,  slow  afterward.     No  clones. 

Post-mortem  examination. — Thoracic  and  abdominal  viscera 
normal,  except  right  kidney  (pyelitis). 

The  skull-cap  symmetrical ;  the  contour  somew^hat  square  ; 
bones  rather  thick,  dense  and  heavy.  Slight  congestion  of  inner 
table.  Dura  mater  firmly  adherent  in  frontal  region  ;  no  thicken- 
ing nor  injection.  Pale  clot  in  superior  longitudinal  sinus.  Inner 
membranes  buoyed-up  from  cortex  by  much  slightly  turbid  fluid, 
opalescent  along  sulci,  and  most  in  amount  over  frontal  lobes. 
General  thickening  and  congestion,  partly  active,  partly  passive, 
exist.  No  meningo-encephalic  adhesions,  but  some  roughness 
of  cortex  when  stripped  of  the  membranes.  Pretty  firm  inter- 
lobar adhesion.     General  brain-wasting,  but  most  pronounced  in. 
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frontal  lobes,  especially  left,  the  gyri  here  being  shrivelled^ 
sharp,  almost  riband-like.  The  depth  of  the  cortex  is  lessened 
much,  and  its  hue  a  dirty-grey ;  striation  very  indistinct.  Wast- 
ing and  sodden  consistence  of  Avhite  brain-substance.  No  naked- 
eye  appearances  save  those  of  mal-nutrition  are  evident.  The 
ependyma  of  fourth  ventricle  only  is  granular.  Thinning  of  optic 
nerves  and  v\'ell-marked  grey-degeneration  of  both  optic  discs 
present. 

Microscopical  examination  of  cortex  reveals  coarseness  of  the 
neuroglia,  but  few  Deiter's  cells.  The  ganglionic  clustres  of  the 
fourth  layer  shew  almost  universal  and  extreme  fuscous  degenera- 
tion ;  they  are,  too,  sparse  in  the  areas  where  they  should  be  in 
most  abundance.  The  vessel-tunics  are  much  thickened,  often  of 
very  beaded  contour,  the  investing  sheath  of  the  artery  coarse 
and  closely-overset  with  nuclei,  to  which  gi-anular  debris  and 
haematoidin-masses  are  frequently  added. 

Spinal  cord. — Throughout  is  small,  and  the  dorsal  region 
especially  so.  Grey  degeneration  appears  throughout  the  length 
of  posterior  columns ;  most  marked  in  dorso-lumbar  region. 
Sections  were  taken  from  twelve  portions  of  the  cord,  exclusive  of 
those  made  in  the  longitudinal  axis.  The  staining-methods  used 
were  those  of  Weigert,  Pal,  and  the  aniline  blue-black. 

Much  thickening,  opacity  and  congestion  of  lepto-meninges- 
at  the  lower  end  of  cord  exist.  Microscopically,  engorgement 
appears  extreme  on  one  side  only,  and  lessens  towards  ter- 
minal part.  The  membranes  are  crowded  with  leucocytes  and 
ramifying  connective-cells;  abundant  nucleated  cells  are  scattered 
through  substance  of  the  cord. 

Sacral  region. — Sections  taken  below  plane  of  entry  of  first 
sacral  nerves  yield  the  following  appearances  : — There  is  want  of 
clear  dilferentiation  between  grey  and  white  matter  of  the  poste- 
rior columns,  which  (only)  are  shrunken,  and  constitute  but  a  small 
area.  In  marked  contrast  to.  a  healthy  specimen,  these  narrowed 
columns  show  most  irregular  structural  arrangement ;  the  nerve- 
tubes  jammed  together ;  numerous  small  patches  of  atrophied 
nerves  with  stained  medullary-sheath ;  the  greater  part  of  the 
ueurine-constituents,  in  fact,  are  wasted.  Increase  of  connective- 
tissue  nuclei,  and  many  thick-walled  vessels  exist.  The  peri- 
pheric portion  of  posterior  columns  is  ahnosb  replaced  by  con- 
nective-tissue. 

All  parts  of  the  conus  mcdullaris  having  been  imbedded  in 
celloidin,  the  nerves  of  the  cauda  equina  we]-e  preserved  in  situ, 
and  it  is  thus  apparent  that  a  great  number  of  those  lying  pos- 
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teriorly  are  almost  completely  converted  into  fibrous-tissue. 
From  this  cause  the  nerve-bundles  have  a  shrunken,  compressed 
aspect  and  have  very  generally  absorbed  the  aniline-dye.  Only  a 
few  unchanged  nerve-tubules  are  seen.  The  vessel-orifices  are 
both  large  and  extremely  numerous.  The  nerve-fuuiculi  anterior 
to  the  cord  seem  quite  healthy;  the  extreme  end  of  the  cord 
where  the  structure  is  mainly  or  entirely  of  grey  matter,  the  same. 
Weigert-stained  specimens  corroborate  all  preceding  description. 
In  these  last,  too,  the  purple  band  of  nerve-fibres  sweeping  across 
from  posterior  nerve-root  to  grey  cornu  is  represented  only  by  a 
few  non-diseased  tubules  against  a  ground  of  connective  tissue ; 
so  also  in  the  case  of  the  internal  radicular  fibres,  whilst  the  ver- 
tical medullated  tubes  placed  in  front  of  the  substantia  gelatinosa 
are  very  sparse. 

Lumbar  cord. — Sections  were  taken  from  four  planes.  There 
is  pronounced  degeneration  of  the  whole  posterior  columns, 
excepting  a  small  narrow  oval  area  on  each  side  of  the  posterior 
third  of  median  septum,  and  that  immediately  bordering  the 
posterior  commissure.  Elsewhere  the  appearances  are — diffuse 
aniline-staining  from  increase  of  connective  and  vessel-orifices, 
and  its  absorption  by  the  medullated  sheath  of  nerves.  The  out- 
line of  the  great  majority  of  nerve-fibres  is  quite  indistinct  from 
shrinkage  and  displacement.  Some  (the  large)  remain  unaffected, 
others  are  cloudy  and  swollen,  failing  to  show  an  axis-cylinder. 
A  fine  meshwork  of  dark  dotted  lines,  formed  by  fine  atrophied 
tubules  and  divided  connective-fibrils  traverses  the  field,  whilst 
numerous  patchy  deep-stained  areas  of  degenerate  tubules  are 
distributed.  Towards  the  periphery  the  sclerosis  is  most  intense ; 
the  post-commissural  zones  show  also,  with  the  fore-given  excep- 
tion, disease  nearly  as  advanced  as  that  in  posterior  columns 
generally.  A  considerable  proportion  of  the  morbid  change  is 
formed  by  the  vessel-elements.  The  arterial  tunics  are  much 
thickened,  the  thickness  being  equal,  often,  to  the  diameter  of 
the  lumen  ;  are  of  homogeneous  or  vitreous  aspect.  The  posterior 
halves  of  the  columns  are  the  richest  in  vessels,  the  most  prominent 
being  the  septal,  postero-internal,  and  its  ramus  passing  into 
Goll's  column.  These  are  frequently  bordered  by  compressed 
and  deeply-stained  nerve-fibres,  and  by  dense  fasciculi  of  con- 
nective-tissue ;  to  which  appearances  are  often  added  collections 
of  large  unstained  granular  cells,  hereafter  to  be  alluded  to.  The 
description  of  the  entering  posterior  root-fibres,  &c.,  given  in  the 
sacral  region  applies  here.  Those  vertical  tubules  occupying  an 
area  corresponding  to  that  of   Clarke's  column  higher  up,  are 
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extremely-few,  and  the  medullated  fibres  of  the  posterior  com- 
missure plainly  reduced  in  number. 

Dorsal  region. — In  the  lower  dorsal  segment  the  sclerosis  in 
the  posterior  commissural  zones  is  more  advanced  than  in  the 
lumbar  cord,  and  extends  quite  up  to  the  grey  matter.  This  it 
does  iu  the  upper  segment  of  this  region  also,  and  is  most  intense 
in  Goll's  column.  In  these  zones,  large  tracts  of  connective- 
tissue,  numerous  vessel-orifices,  areas  of  shrunken  nerve-fibres 
and  swollen,  opaque  tubules  give  a  very  patchy  appearance.  The 
latter,  most  plenteous — like  the  connective  element — near  the 
grey  cornua,  are  found  elsewhere  in  the  posterior  columns, 
forming  by  aggregation,  dense-white,  irregular  patches,  often 
mapped-out  by  a  bordering  of  dark  sclerosed  nerve-fibres.  In  the 
columns  posterior  to  the  zones,  a  connective-tissue  excess  is  not 
so  marked,  and  the  main  constituents  of  the  field  are  scattered 
nerve-fibres  of  fairly  normal  aspect,  a  broad  marbling  of  partly 
degenerated  tubules,  fine  tracts  and  areas  of  densely-packed, 
shrivelled  fibres,  capillary-orifices  which  actually  riddle  the 
section  in  parts,  and  collections  of  lai'ge  pale  granular  cells, 
which  occupy  the  perivascular  spaces.  In  no  other  part  of  the 
cord  (upper  dorsal)  are  these  latter  bodies  found  in  such  number. 
They  congregate  around  the  median  septum  in  company  with 
abundance  of  leucocytes,  and  ramifying  connective-cells,  about 
the  larger  vessels,  and  elsewhere,  in  accumulations,  often  quite 
conceal  the  capillary,  in  the  course  of  which  they  lie.  The  fore- 
going appearances,  best  observed  at  the  periphery,  are  somewhat 
modified  more  anteriorly,  the  fine  tracts  of  degenerate  nerve- 
fibrils — running  like  irregularly-strung  wires  of  a  sieve-— give 
place  to  patchy  areas,  by  involvement  of  intervening  neurine 
structure  ;  so  that  approaching  the  anterior  fourth  of  the  columns 
the  field  appears  to  consist  of  a  deeply-stained  groundwork  of 
nerve-fibres,  closely  packed,  studded  with  the  nearly  black  puncta 
representing  the  axes — the  appearance  occasionally  resembling 
the  transverse  section  of  a  wire-cable.  With  few  exceptions  there 
is  little  intermediate  between  these  areas  of  intense  degeneration 
and  well-defined  nerve-tubules  of  fairly-normal  aspect.  The 
large,  cloudy,  irregular  opacities  encountered,  in  which  are  occa- 
sionally seen  indistinct,  swollen,  almost  colourless  granular  axes, 
appear  to  be  the  sections  of  moniliform  varicosities  of  tubules. 

Cervical  region. — In  the  lower  portion,  though  still  almost 
universal  in  the  posterior  columns,  the  sclerosis  is  not  so  dense 
next  the  grey  matter,  and  the  periphero-internal  part  of  Bur- 
dach's  zone  is  becoming  approximately  healthy ;   an  excess  of 
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connective-tissue,  however,  accompanies  or  nearly  replaces  the 
inner  radicular  fibres,  and  borders  thickly  the  postero-external 
artery.  Lissauer's  tract  is  deeply  affected,  but  the  posterior 
median  columns  are  yet  the  most  involved,  and  their  commis- 
sural ends  especially.  In  the  upper  cervical  regions  there  is 
progressive  clearing-up  of  the  lesion  in  the  peripheral  end  of 
Burdach's  zone  ;  the  sclerosis  is  beginning  to  recede  in  Goll's 
column,  from  the  commissure,  whilst  the  outer  third  of  this 
extremity  of  the  postero-external  zone  or  that  bounding  the 
cornu,  is  fairly  free — its  middle  third  showing  dense  islets  of 
connective  and  varicose  nerve-fibres,  its  inner  assuming  the 
characters  of  Goll's  column.  The  commissural  zones  are  still, 
however,  about  as  much  diseased  as  the  rest  of  the  columns. 
Capillaries  are  not  in  excessive  number  in  the  radicular  zones, 
and  only  those  at  the  periphery  of  Goll's  columns  and  the  main 
trunks  show  traces  of  perivascular  contents. 

Sections  taken  longitudinally  from  the  lumbar  and  dorsal 
regions  reveal  the  following : — a  great  number  of  vessel-trunks 
traverse  the  posterior  columns,  their  tunics  are  thickened,  they 
are  remarkably  tortuous  in  their  course  and  of  irregular  calibre, 
but  without  any  marked  and  local  dilatation.  Very  many  are 
bordered,  overlaid  and  compressed  almost  to  obliteration  of  their 
channel  by  the  largo  granular  cells  before  described,  and  at 
intervals  in  their  course  are  large  oval  spaces  fully  occupied  by 
collections  of  these  bodies.  Such  spaces  are,  for  the  most  part, 
mapped-out  into  sharp  definition  by  an  encircling  border  of  deep- 
stained  punctate-tissue,  whilst  immediately  internal,  the  dark 
delicate  outline  of  the  vessel-sheath  is  in  relief  against  the  pale 
cells,  and  joined  by  fine  filaments  to  the  main  coats  of  the  artery, 
which  frequently  lie  compressed  or  collapsed  in  the  midst  of 
this  cell-accumulation.  The  collections  are  thus  split  up  into 
locular  spaces,  some  containing  but  one  cell,  and  this  often  by 
reason  of  the  great  size  of  the  latter.  Lying  across  these 
granular  cells  or  between  them  are  not  seldom  seen  small 
branchnig  nucleated  corpuscles,  whose  processes  are  sometimes 
connected  with  the  outlying  sheath  of  the  vessel,  the  tunics  of  the 
latter,  or  both.  These  granule  bodies  possess  a  large  nucleus 
which  absorbs  the  aniline-dye. 

When  sections  are  taken  in  the  long  axis  of  the  grey  cornu 
and  in  that  of  the  commissure,  and  stained  by  aniline  and  by 
Pal's  process,  the  following  appearances  are  to  be  seen.  Under 
aniline,  most  plentiful  egg-shaped  swellings  are  seen  in  the 
course  of  many  of  the  nerve-tubules,  which  have,  firstly,  a  coarsely- 
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speckled  or  granular  aspect,  and  secondly,  often  two  or  three 
branching  nuclei  superincumbent.  With  Pal's  process,  the 
bulgings  are  seen  to  be  large  and  somewhat  irregular  in  out- 
line, whilst  the  rest  of  the  nerve-fibre  appears  much  reduced  in. 
size.  They  seem  to  be  produced  occasionally  by  accumulation 
of  myeline,  as  indicated  by  the  purplish  staining ;  at  other  times 
to  be  due  to  varicosities  of  the  axis  itself,  over  which  the  medul- 
lary sheath  has  greatly  thinned  or  vanished;  whilst,  again, 
granular  unstained  masses  occur  betwixt  the  axis  and  meduUated 
sheath,  so  that  the  former  becomes  displaced  from  its  mesial 
position  and  courses  over  the  swollen  segment.  The  axis  appears, 
now  and  again,  vacuolated  at  the  site  of  varicosity,  whilst  here 
also  the  bulging,  when  of  colourless  appearance,  is  traversed 
by  most  delicate  filaments,  dividing  it  up  into  minute  cell-like 
spaces. 

Crossed  2^y^'0'^^^i'dal  tracts. — No  increase  of  iutertubular-con- 
nective  to  any  extent  in  lumbar  region,  but  a  perceptible  excess 
in  the  dorsal.  The  vessels  are  dilated  and  thick- walled,  but  no 
such  contents  of  the  perivascular  spaces  as  are  seen  in  the 
posterior  columns  exist  here.  The  sclerosis  disappears  in  cer- 
vical region.  There  are  also  seen  oval  areas  of  brilliant  white 
refractile  appearance,  where  the  traversing  nerve-tubes  have  a 
semblance  of  deflection,  either  actual  or  produced  by  the  presence 
of  some  colourless  refrangent  material  effused.  The  nerve- 
fibres  are  also  swollen,  brilliantly-white  and  loosely-conjoined,  as 
if  from  removal  of  supporting  connective-framework,  and  which 
indeed  is  not  visible.  Such  areas  are  cut  in  the  posterior  part 
of  lateral  columns. 

Direct  cerebellar  tracts. — The  entire  peripheral  zone  of  cord 
anterior  to  the  posterior  cornu,  on  each  side,  is  quite  free  from 
lesion.  Flechsig's  lateral  zone  is  intact ;  the  grey  cornua, 
central  canal  and  anterior  roots  call  for  no  mention. 

Clarke's  Columns. — Both  show  evidences  of  degeneration.  In 
order  to  obtain  as  far  as  possible  a  correct  estimate  of  the  actual 
amount  of  morbid  change  affecting  the  cells  (these  latter  varying 
much  in  aspect  even  in  healthy  cords)  a  good  number  of  sections 
were  taken  and  cells  grouped  and  counted  as  conforming  or  not 
to  a  healthy  standard.  The  characteristic  plump,  pouch-like, 
brilliantly-nucleated  cells  of  health  are  infrequently  found. 

Nine  sections  from  a  normal  cord  at  the  level  of  fullest 
development  of  the  columns  showed  168  typical  cells,  i.e., 
eighteen  per  section  on  average ;  twelve  sections  from  same 
region  of  diseased  cord  an  average  of  eleven  per  section  which 
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EXPLANATION   OF    FIGURES. 

Figs  1,  2,  3,  4. — Sections  of  Spinal  Cord  in  the  lower  and  upper  lumbar,  and 
upper  dorsal  and  cervical  regions.  The  dotted  areas  represent  those 
occupied  by  healthy  medullated  tubules. 

Fig.  5.— Medulla  Oblongata. 

Sites  of  lesion  indicated  by  dotted  areas  ;  viz. : — floor  of  vi'iitricle,  vagal 
nucleus  and  funiculus  solitarius. 


Fig.  G. — Degenerate  area  in  lower  dorsal  region. 
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Fig.  10. 


EXPLANATION    OF    FIGURES. 
Fig.  7. — Section  through  Conns  medullaris  ;  the  surrounding  nerves  preserved 

in  situ. 
Fig.  8. — Porlion  of  healthy  nerve-bundle,  from  Cauda  Equina. 
Fig.  !•. — Portion  of  selerosed  nerve-bundle.     Same  region. 
Fig.  10. — Segments  of  nerve-libres,  found  in  the  jmsterior  eolunms  of  dorsal 

resion.     Longitudinal  section. 


WITH   GENERAL   PARALYSIS.  441 

could  justly  be  compared  ;  about  a  fourth  of  the  remaining  cells 
were  of  dubious  character,  the  others,  137  in  number,  being  highly- 
atrophied  or  converted  into  pigment  masses.  Of  the  cells  in  the 
diseased  cord,  accepted  as  healthy,  eighty-five  existed  on  the 
right  to  sixty-eight  on  the  left  side.  In  the  mid-dorsal  region 
they  are,  in  same  relation,  as  twenty-five  to  eleven.  Although 
thirty-four  sections  were  taken  from  the  upper  dorsal  segments 
the  difficulty  in  counting  and  grouping  cells,  according  to  previous 
method,  in  these  regions  made  the  results  uncertain.  It  may  be 
reiterated  that,  notwithstanding  due  allowance  made  for  the 
variations  of  cell-form,  &c.,  always  encountered  even  in  presumably 
healthy  cords,  the  appearances  found  denoted  conclusively  a 
diseased  state  of  the  columns.  "Where  the  hotter  are  best 
developed,  a  great  number  of  cells  are  converted  into  irregular 
masses  of  pigment  without  trace  of  cell-wall  or  nucleus,  shrunken 
within  pericellular  space  and  surrounded  by  round  nucleated- 
elements.  The  vertically-running  fibres  of  the  columns,  instead 
of  closely  dotting  their  area,  are  almost  absent,  even  in  the 
anterior  portion  ;  those  fibres  passing  between  posterior  root-zone 
and  vesicular  column  and  sweeping  around  and  across  it,  are 
barely  indicated  ;  those  obliquely  placed,  running  outwards  to 
processus  lateralis  and  backwards  to  cornu  posterius  are  well 
marked,  but  not  traceable  into  the  cell-area  itself,  there  being  as 
aforesaid  but  few  in  that  situation.  Just  anterior  to  the  vesicular 
column  is  a  group  of  nerve-tubules  of  considerable  proportions 
running  upwards  and  outwards,  in  the  latter  direction  traceable 
for  a  long  distance  into  the  lateral  column.  They  appear  intact. 
Many  of  the  preceding  features  are  well  confirmed  by  vertically- 
made  sections. 

Medulla. — The  following  account  is  abbreviated  from  the  notes 
relating  to  the  above. 

Decussation  Begion — Clavate  and  Cuneate  Nuclei. — The  grey 
nucleus  of  the  median  column  is  of  badly-differentiated  outhne, 
the  medullary  neuriue-structure  in  which  lying  plainly  degenerate, 
and  its  elements  huddled  together,  compressed  and  wasted,  so 
that  the  field  presents  a  disorderly,  ill-arranged  aspect ;  patchy 
areas  of  punctate-tissue,  numerous  capillary-orifices,  connective- 
nuclei  and  amylaceous  bodies  are  freely  scattered.  The  cells  are 
evidently  atrophied,  often  pigmentarily  degenerated  and  in  great 
number,  apolar.  Those  in  the  cuneate  nucleus  show  quite  as 
notable  changes ;  the  postero-external  group,  however,  is  an 
exception,  the  changes  not  being  so  marked  there.  Degeneration 
in  the  cuneate  nucleus  is  much  more  unmistakeable  in  the 
section-planes  including  the  lower  convolute  of  the  olivary  body. 
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Substantia  Gelatinosa — Has  an  ill-defined  appearance  owing  to 
morbid  change  in  the  medullated  fibres  lying  within  the  interstices 
of  its  branching  grey-matter  ;  these  are  pretty  generally  involved 
in  wasting  and  are  rather  diffusely-stained  by  aniline.  A  con- 
siderable excess  of  capillaries  also  appears. 

The  arcuate  bands  in  proximity  to  the  central  column  are 
certainly  both  thinner  and  fewer.  Those  placed  at  periphery — 
stratum  zonale — are  unafi'ected,  but  the  usually-seen  broad  bands 
traversing  the  zonal  area  of  the  fifth  roots  are  not  visible.  The 
fasciculi  proceeding  from  the  raphe  to  and  around  the  funiculus 
solitarius  are  (at  the  planes  below  the  level  of  the  vagal  nuclei) 
distinctly  thinned,  and  at  times  almost  indistinguishable,  or  ap- 
pear as  few  isolated  fibres  lying  in  a  connective  band. 

In  a  healthy  medulla,  at  and  below  the  jolanes  of  the  hypo- 
glossal nucleus  and  before  the  opening  up  of  the  central  canal, 
are  seen  obliquely-cut  sections  of  numerous  small  bundles  of 
nerve-fibrils,  which  lie  at  the  postero-lateral  part  of  the  central 
grey  column,  internally  to  the  solitary  fasciculus.  The  latter, 
also,  is  crossed  by  medullated  bands  which  run  from  the  grey 
column  outwards  towards  the  substantia  gelatinosa  and  suggest 
an  origin  from  the  bundles  afore-described.  Both  these  last  and 
their  possible  outward  prolongations  are  barely  visible  in  the 
morbid  specimens,  although  carefully  sought  for.  The  application 
of  Pal's  method  confirms  the  foregoing. 

There  is  a  decided  increase  of  connective-tissue  throughout  the 
areas  of  the  funiculi  solitarii. 

Occupying  the  periphery  of  the  median  portion  of  the  floor  of 
the  fourth  ventricle,  lying  behind  and  in  a  line  with  each  vago- 
accessory  nucleus,  is  an  area  of  degeneration,  about  yj*jy  inch 
wide  and  extending  -jg^  inch  into  the  medulla,  fairly-defined 
by  its  structural  features.  The  vascular  elements  constituted 
the  most  notable  details ;  large  channels  are  seen  twisted  and 
variously-contorted.  Groups  of  two  to  four  orifices  are  visible 
encased  in  a  thick  connective-sheath,  the  vessel-coats  much 
hypertrophied.  Isolated  vessel-orifices  are  the  less  frequent ; 
their  thickened  walls  are  plenteously-besprinkled  with  connective- 
tissue  cells.  Small,  round,  nucleated  granular  cells,  degenerate 
nerve-cells,  connective-nuclei  and  leucocytes  are  freely  scattered 
about  this  part  of  the  field.  This  morbid  change  is  found  below 
the  planes  of  opening  up  of  central  canal  for  some  little  distance, 
but  to  a  less  extent. 

The  scanty  grouped  nerve-colls  placed  postero-laterally  to  the 
central  canal  below  the  level  of  the  hypoglossal  nuclei,  which,  at 
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lower  plaues,  of  inflated  pyriform  shape  (though  small  and 
irregular)  assume  higher  up  the  fusiform  character  of  the  vago- 
accessory  cells,  are  without  doubt  largely  wanting;  indicated 
only  by  shrunken  masses  rarely  joined  by  au  approximately 
shapely  cell. 

The  vagal  nuclei  show  degeneration  throughout  their  extent, 
but  not  equally  distributed  on  either  side.  The  area  of  lesion  is 
rather  deeply-stained,  is  very  friable,  dotted  with  cell-remnants 
and  wanting  the  usual  fine  reticulum  afforded  by  the  cell-processes, 
and  everywhere  traversed  by  capillary-trunks  ;  is  generally  of 
debris-like  aspect.  Those  cells  present  are  in  great  part  shrivelled 
and  apolar,  rounded  or  irregular  in  contour,  seldom  fusiform. 
Are  most  intact  anteriorly.  The  outer  group  behind  the  solitary 
funicle  is  similarly  affected  to  the  internal. 

Quadrigeminal  Begion. — In  sections  taken  through  the  lower 
part  of  the  nates,  including  a  portion  of  the  inner  geniculate  body 
and  optic  root,  the  latter  on  the  right  side  shows  an  excessive 
permeation  by  thick-walled  vessels,  cut  in  all  directions.  The 
following  appear  free  from  morbid  change — both  geniculate  bodies, 
the  nuclei  of  third  nerve,  at  all  levels,  the  nerve-roots,  the  large 
cells  of  the  deep  layers  of  the  nates,  radial  fibres  of  Meynert, 
posterior  longitudinal  fasciculi,  descending  roots  and  vesicular 
cells  of  fifth  nerve. 

In  planes  including  the  fifth  descending  roots  and  the  fibres 
which,  bordering  the  central  grey  matter,  run  anteriorly  into  the 
tegmentum,  is  an  area  on  the  left  side  extending  into  the  grey 
substance  and  outwards  to  the  loop  layer  of  tegmentum,  occupied 
by  myriads  of  small  capillary  segments.  In  jjlace  of  diffuse  distribu- 
tion, the  vessels  on  the  right  side  form  a  tolerably  compact  band, 
lying  midway  between  the  fifth  descending  roots  and  the  proc.  e 
cerebello  ad  cerebrum,  passing  with  circular  sweep  outwards 
towards  the  entrance  of  the  optic  root.  No  textural  change  is 
observed  in  the  neurine-tissue  in  which  placed,  and  this  with  the 
absence  of  disease  in  the  vessel-tunics  and  the  presence  of  a  dark 
cylindrical  mass  in  a  large  trunk,  suggests  congestion  from 
obstruction  by  plugging. 

Optic  Nerves. — Both  are  lessened  in  size  and  somewhat  pyri- 
form in  section.  There  is  a  large  connective  and  vascular  increase 
throughout.  The  internal  sheath  of  the  nerve  is  much  thickened 
and  shows  free  arterial  supply ;  from  it  proceed  trabeculoe  of 
correspondingly-increased  size  to  the  interior,  where  frequently 
they  equal  in  size  those  near  the  periphery.  In  every  portion  of 
the  nerve  the  neurine  tissue  is  greatly  encroached  upon,  and  in 
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the  apical  extremity  the  tracts  of  connective-tissue  are  in  such 
magnitude  and  number  that  the  same  constitutes  but  a  meagre  part 
of  the  field.  The  nerve-structure,  too,  is  here  atrophied,  blurred, 
granular  and  indistinct.  The  neuroglia  cells  are  increased  in 
size,  but  not  obviously  in  number.  There  is  usually  seen  a 
definable  channel  lying  outside  the  fibrous  septa,  its  external 
wall  formed  by  the  delicate  ensheathment  of  the  nerve-bundles. 
In  this  canal  appear  occasionally,  ramifying  corpuscles,  and  from 
it  are  traceable  other  delicate  channellings  amongst  the  nerve- 
tubules,  in  which  similar  cells  are  placed,  forming  in  proximity 
and  communication  an  early  and  imperfect  septum.  Degenera- 
tive changes  are  most  intense  at  the  peripheral  ends  of  the 
nerves.  There  is  marked  hypertrophy  of  the  tunics  of  the 
central  vessels,  and  the  thick  belt  of  wavy  connective  surround- 
ing them  is  plentifully  permeated  by  small  arteries  with  much- 
thickened  coats. 

Third  Nerves. — Appear  normal. 

Anterior  Crural  Nerves. — The  nerve-tissue  is  for  most  part 
replaced  by  fatty  and  connective-tissue,  into  which,  in  many 
places,  extensive  haemorrhages  have  occurred  and  which,  again, 
is  traversed  by  hypertrophied  and  engorged  vessels.  Only  a  few 
nerve-bundles  are  seen  in  the  total  section-area  of  the  nerve,  but 
these,  excepting  some  of  the  smallest,  and,  also,  in  no  few  a 
decided  overgrowth  of  perineurium,  appear  healthy.  Not  seldom 
small  groups  of  degenerate  tubules  are  scattered  in  the  inter- 
neurine  tissue,  sometimes  large  fat-globules  lying  amongst  them. 
Tat  also  invades  the  sheath  of  the  larger  and  more  healthy  bundles 
of  nerves,  but  is  never  witnessed  amongst  the  fibrillas  ;  elsewhere, 
when  in  accumulation,  shreds  of  connective-tissue  representing 
the  sheath  of  vanished  nerve-funiculi  are  found  amongst.  The 
septa  in  nerve-bundles  of  all  sizes  alike,  between  the  individual 
fibres,  are  exceedingly  prominent,  and  in  many  the  proportion  of 
large  nerve-tubuli  is  much  reduced. 

Sciatic  Nerves.  — Normal. 

Commentary. — The  following  pages  present  a  condensed  ac- 
count of  the  various  lesions  found  in  the  nervous  system  of  the 
patient  whose  history  is  given. 

The  degeneration  of  the  posterior  spinal  columns  extends 
from  near  the  extreme  end  of  the  cord  to  the  nuclei  of  the  slender 
and  cuneate  columns  of  the  medulla.  The  commissural  zones 
are  almost,  as  wholes,  as  deeply  involved  as  the  rest  and  at  parts 
quite.  There  is  destruction  by  sclerosis  of  the  proper  nerve- 
tissue  of  those  bundles  lying  posterior  to  the  cord  in  the  cauda 
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equina.  The  vascularity  of  the  posterior  cohimns  throughout  the 
lumbo-dorsal  regions  is  immensely  increased  and  the  perivascular 
spaces  engorged  with  granular  cells.  Sclerosis  exists,  slightly,  in 
the  lateral  columns  throughout  all  the  dorsal  region,  confined  to 
the  crossed  pyramidal  tract ;  the  anterior  grey  cornua  and  nerve- 
roots  are  without  apparent  change.  Degeneration  also  affects  the 
vesicular  columns  of  Clarke,  their  supposed  representative  cell- 
groups  in  the  medulla,  and  the  vago-accessory  nuclei ;  the  nuclei 
of  the  gracile  and  cuneate  columns  ;  funiculus  solitarius,  some  of 
the  arcuate  bands,  and  the  vagi,  anterior  crural  and  optic  nerves. 
In  the  cortex  cerebri  an  overgrowth  of  neuroglia  in  the  first 
stratum  and  undue-  pigmentation  and  disintegration  of  the  gan- 
glionic clusters  of  motor  area. 

A  resume  of  the  symptoms  of  tabes  dorsalis  existent  in  this 
patient  is — ataxia,  loss  of  patellar  reflex,  lightning  pains,  gastric 
crises,  girdle  pain,  some  ansesthesia  and  delayed  sensation,  Argyll- 
Eobertson  pupils,  and  optic-nerve  atrophy. 

It  is  not  known  for  how  long  a  period  the  ataxy  had  existed 
prior  to  admission.  But  as  death  itself  occurred  about  a  year 
after  that,  and  for  two  months  before  the  fatal  event,  all  locomo- 
tion had  been  rendered  nearly,  if  not  quite  impossible,  it  will  be 
apparent  that  the  rapidity  with  which  the  symptoms  advanced 
was  great. 

In  many  features  the  morbid  appearances  are  similar  to 
those  described  by  the  writer  in  a  former  paper  on  Locomotor 
Ataxia  (Brain,  April,  1888).  In  the  present  case  the  tendency 
has  been  to  dwell  especially  upon  the  changes  in  the  lower  end  of 
the  cord.  At  the  extremity  of  the  conus  medullarius,  where  the 
canal  has  become  T  shaped,  no  distinction  between  the  diseased 
cord  and  a  healthy  one  is  apparent.  The  degeneration  of  those 
nerve-bundles  lying  posteriorly  to  the  cord  is  very  marked, 
and  the  lesion  in  the  posterior  columns  grows  in  dimensions 
with  the  increasing  area  of  section  and  assumption  of  fresh 
niedullated  tracts  from  the  entering  nerve-roots.  It  is  possible 
that  these  bundles  have  relation  to  the  anterior  crural  nerves  in 
which  such  extreme  degeneration  was  described. 

In  the  earliest  sections  shewing  the  spinal  canal  in  its  central 
position,  only  a  narrow  tract  of  medullary  fibres  exists  between 
the  posterior  cornua  and  the  investing  cord-membranes  and 
betwixt  the  cornua  themselves.  The  last  tract,  indeed,  is  a  very 
narrow  one,  owing  to  the  replacement  by  connective-tissue  of  the 
inner  radicular  fibres,  so  that  the  grey  cornua  appear,  when 
Weigert's  stain  is  used,  to  nearly  touch.      At  higher  planes,  the 
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portions  of  the  root  zones  adjoining  the  entry  of  the  nerve-bundles 
(which  divided  at  their  junction  with  the  cord  are  seen  intensely 
sclerosed)  are  sparsely  possessed  of  medullated  tubes,  and  these 
areas  constantly  increasing,  the  latter  tubes  become  more  aggre- 
gated towards  the  mid-line.  Whether  these  are  represented  in 
the  oval-shaped  area  occupying  the  posterior  half  or  two-thirds  of 
the  mesial  septum  in  the  lumbar  segment,  whose  fibres  remain 
intact,  the  absence  of  a  completely-successive  series  of  sections 
renders  it  impossible  to  decide. 

The  arterial  and  periarteritic  changes  are  as  marked  features 
as  regards  the  spinal  cord  in  this  case  as  they  were  in  the 
previously-pubhshed  one.  In  both  no  renal  iior  hepatic  cirrhosis 
was  present ;  in  the  earlier  case,  no  symptoms  nor  history  of 
sjTphilis  were  elicited,  but  in  the  present  one,  a  fair  presumption 
of  the  disease  having  existed  may  be  indulged  in. 

The  degeneration  in  both  cord  and  nerves  W'as  too  far  advanced 
to  afford  evidence  as  to  the  histological  element  in  which  the 
lesion  started.  None  of  the  nerve-bundles  in  the  cauda  equina 
were  discovered  in  an  intermediate  condition  even. 

The  patient  escaped  any  convulsive  seizures ;  there  were  no 
meningeal  adhesions  found  at  the  autopsy. 

It  is  worthy  of  remark  that  although  degeneration  was  present 
in  both  vesicular  columns  and  was  as  widespread  in  the  tracts  of 
Goll  and  Burdach  as  could  very  well  be,  yet  the  entire  periphero- 
lateral  zones  of  the  cord,  which  include  both  direct  cerebellar  and 
(so-called)  antero-lateral  tracts,  were  perfectly  free  from  lesion,  as 
also  the  corresponding  region  of  the  medulla.  Again,  the  group 
of  medullated  tubules  placed  anteriorly  to  Clarke's  colunin,  and 
those  which,  obliquely  divided,  pass  outwards  across  the  pyra- 
midal tract  of  lateral  column,  are  seemingly  intact.  Allusion 
may  here  be  made  to  the  bilateral  disease  in  Clarke's  columns, 
the  vago-accessory  nuclei  and  those  scattered  cell-groups  in  the 
lower  portions  of  the  medulla,  which,  perhaps,  represent  an 
interrupted  connection  betwixt  the  two.  This  in  relation  to  the 
gastric  crises  present. 

With  reference  to  the  ocular  symptoms,  no  morbid  changes 
were  observed  except  those  described  in  the  optic  nerves  and 
discs  ;  nor  was  any  difference  in  degree  of  lesion  found  between 
right  and  left  nerve.     The  consensual  reflex  was  never  quite  lost. 

The  whole  cerebro-spinal  axis  was  unusually  resistant  to 
aqueous  solutions  of  aniline-dyes,  although  hardened  and  cut  as 
soon  as  possible.  Alcoholic  solutions  stained  readily  enough. 
No  difficulty  was  experienced  with  hasmatoxyliu. 


THE  PEKONEAL  FOKM  OE  LEG-TYPE  OF 
PEOGEESSIVE  MUSCULAE  ATEOPHY.^ 

BY  B.    SACHS,    M.D.    (NEW   TOEK). 
Profcisor  of  Mental  and  JVci'vons  Diseases  in  the  Keiv   Turk  Polyclinic. 

During  the  past  few  years  the  subject  of  progressive  mus- 
cular atrophy  has  been  carefully  investigated.  As  a  result 
of  these  investigations  we  have  learnt  to  discriminate  be- 
tween the  spinal  amyotrophies,  and  the  various  types  of 
primary  muscular  dystrophies.^ 

The  cases  which  are  still  suh  juclice  are  those  which 
Tooth  has  described  as  representing  the  peroneal  form,  and 
which  I  suggested  a  year  ago  might  be  said  to  represent  the 
leg  tyx3e  of  progressive  muscular  atrophy. 

The  clinical  symptoms  and  pathology  (whether  of  spinal 
or  nerve  origin)  and  the  relationship  of  this  peroneal  form 
to  Duchenne's  atrophy — the  arm  type — are  the  points  on 
which  further  evidence  is  needed. 

There  is  a  consensus  of  opinion  however  on  this  one 
point,  that  the  cases  in  question  do  not  belong  to  the 
category  of  primary  muscular  dystrophies. 

At  the  outset  let  us  note  this  one  curious  fact,  that  the 
hereditary  or  family  element  in  cases  of  the  leg  type  has  been 
well  estabhshed;  indeed,  so  prominent  a  factor  is  it  that 
many  examples  of  this  class  are  to  be  found  among  those 
cases  which  were  described  years  ago  by  Eichhorst,  Eulen- 
burg,  Hammond,  Leyden,  and  others  as  hereditary  forms 
of  progressive  muscular  atrophy  ;  whereas  the  influence  of 
heredity  is  not  so  clearly  proven  in  the  cases  of  the  arm 
type  (Duchenne's  type). 

'  Read  before  the  American  Neurological  Association,  June,  1889. 
^The  literature  of  the  subject  to  be  found  in  Schultze's  Monograph,  1886  ; 
Tooth,  Brain,  vol.  x.,  aud  Sachs,  N.  Y.  Med.  Jour.^  December,  1888. 
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The  peroneal  form  was  first  recognised  by  Charcot  and 
Marie/  and  independently  of  them  by  Tooth  ^.  in  England. 
The  German  neurologists  were  originally  opposed  to  the 
creation  of  another  type,  but  this  type  has  now  received  the 
sanction  of  Erb's  clinic  in  an  article  recently  published  by 
his  assistant  Hoffman^  and  entitled  "  Ueber  progressive 
neurbtische  Muskel-Atrophie  " — a  title  which  indicates  the 
author's  views  as  to  the  pathology  of  this  disease.  To  this 
able  contribution  of  Dr.  Hoffman  I  shall  have  occasion  to 
refer  repeatedly  in  the  course  of  this  article. 

Hoffman  has  attempted  to  establish  a  most  rigid  and 
accurately  defined  type  of  progressive  muscular  atrophy, 
adding  a  number  of  symptoms  to  those  described  by  former 
authors.  In  describing  a  new  form  of  disease  it  is  desirable 
that  all  the  possible  symptoms  should  be  clearly  set  forth, 
but  it  is  a  mistake  I  think  to  confine  the  clinical  limits  so 
closely  that  a  slight  variation  would  take  certain  cases  out 
of  the  given  clinical  group.^  Charcot's  description  of  mul- 
tiple cerebro-spinal  sclerosis  differs  in  many  respects  from 
numerous  cases  which  undoubtedly  belong  to  this  same  cate- 
gory. And  so  with  the  disease  under  question.  Variations 
must  be  allowed  for,  particularly  in  the  case  of  true  family 
ailments.  The  three  brothers  whose  affliction  Hoffman  has 
so  ably  described  represent  the  disease  as  developed  in  their 
family.  His  fourth  case  in  another  family  differs  in  some 
important  respects,  and  the  type  of  this  disease  can  only  be 
established  by  fixing  upon  the  symptoms  which  occur  most 
frequently  in  all  reported  cases.  As  the  number  of  such 
cases  is  still  very  limited,  I  believe  that  the  cases  which  I 
report  upon  will  help  to  define  the  clinical  aspects  of  this 
disease.  Certain  features  which  Hoffman  described  with 
great  care  could  not  be  made  out  in  these  cases,  and  yet 
there  can  be  no  doubt  whatever  that  these  cases  must  be 
regarded  as  genuine  examples  of  the  peroneal  form  of  pro- 
gressive muscular  atrophy. 

^  Rev.  do  Med.,  1886. 

''Dissert.  1880  ;  also  Critical  Digest,  BRAIN,  vol.  x.,  1888. 
'Arch./.  P.tycli.,  vol.  xx.,  1889. 

■*  It  seems  doubtful  for  instance  whether  the  sensory  symptoms  described 
by  HoUiiian  will  be  fouud  in  a  mojority  of  these  cases. 
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I  am  indebted  to  the  great  kindness  of  Dr.  Gibney  for 
the  opportunity  of  studying  the  cases  which  I  report,  and  to 
Dr.  Milhken  for  the  pains  he  has  taken  in  looking  up  the 
records  of  the  New  York  Hospital  for  the  ruptured  and 
crippled.     The  cases  are  as  follows  : — 

The  family  history  is  very  meagre.  The  father,  a 
Bavarian,  is  dead ;  cause  of  death  unknown.  Mother 
living,  healthy,  thirty-two  years  of  age.  The  two  patients 
are  the  only  children.  Both  children  said  to  have  been 
born  healthy,  to  have  shown  disturbances  in  the  use  of  the 
legs  at  an  early  day,  and  to  have  acquired  double  club  feet 
at  the  age  of  five  years.  In  both  cases  a  thorough  drenching 
of  the  skin  by  exposure  to  the  wet  is  mentioned,  but  the 
exact  relation  of  this  factor  to  the  development  of  the  disease 
is  not  well  established. 

Case  I. — The  older  boy,  Frank,  is  now  thirteen  years  of  age. 
He  was  admitted  to  the  Hospital  for  the  Euptured  and  Crippled 
November  29th,  1887.  The  hospital  record  states  that  the  boy 
stands  on  toes  and  balls  of  feet ;  that  he  walks  with  rolling  outer 
part  of  feet,  with  knees  in  (marked  genu  valgmn) ;  pronounced 
kyphosis  of  lumbo-sacral  region.  Movements  of  spinal  column 
restricted  slightly.  Thighs  fairly  developed,  and  movements  of 
these  muscles  appear  normal.  No  voluntary  movements  of  pero- 
neal group ;  when  patient  attemps  to  flex  feet  dorsally,  hyper- 
extension  of  great  toes  is  the  result.  Little  motion  at  the  ankle- 
joint.  Both  Achilles  tendons  shortened.  Feet  can  be  passably 
flexed  dorsally  by  manual  force  to  150°.  The  head  of  the 
astragalus  stands  out  prominently  in  both  feat.  Comparative 
measurements  :  right  calf,  8J  inches  ;  left  calf,  8f  inches. 

December  10th,  double  achillotomy  was  performed  by  Dr. 
Gibney ;  eighteen  days  later  plaster  of  Paris  splints  removed. 
Feet  can  be  flexed  to  angle  of  90°  (dorsal  flexion).  The  patient 
was  given  proper  shoes  and  discharged  March  29th,  three  months 
after  operation.  At  that  time  he  walked  well  with  sole  flat  on 
the  ground;  slight  valgus  position  of  feet.  Only  eight  months 
later  boy  was  re-admitted  and  it  was  noted  that  he  again  had  the 
characteristic  rolling  gait  of  talipes  equino-varus ;  stands  with  toes 
slightly  inverted,  the  whole  foot  rolled  outward.  Shows  rounding 
of  outer  surface  of  both  feet,  with  special  prominence  of  tarsal 
bones  of  right  foot.  Fig.  1  represents  the  appearance  of  the  legs 
and  feet  at  this  time.    Both  feet  can  be  forcibly  flexed.    Treatment 
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— double  achillotomy,  division  of  plantar  fascia,  application  of 
Thomas's  tarsiclast,  and  immobilized  plaster  splints.  In  Novem- 
ber, 1888,  immediately  preceding  the  second  operation,  I  had 
occasion  to  make  a  short  examination  of  the  patient.  I  noted 
very  marked  atrophy  of  thighs  and  legs,  the  atrophy  being 
distributed  almost  equally  over  all  the  muscles.  His  walk  was 
very  much  like  that  of  a  boy  with  a  poliomyelitis  affecting  both 
legs.  He  could  flex  his  toes  but  very  little,  on  the  left  side  some- 
what better  than  on  the  right  side,  and  plantar  flexion  was  slightly 
better  than  dorsal  flexion ;  but  this  difference  was  more  marked 
on  the  right  than  on  the  left. 

Comparative    measurements  :    right   thigh,    13   inches ;    left 
thigh,  13  inches  ;    right  calf,  9i  inches  ;    left  calf,   10^  inches. 
Patellar  reflexes  normal.     Myotatic  excitability  of  vasti  greater 
on  left  than  right  side.     At  this  time  some  attention  was  paid  to 
the  electrical  examination,  but  the  results  can  be  best  given  by 
stating  what  I  found  on  a  subsequent  but  equally  hurried  exami- 
nation, May  6th,  1889.     In  the  course  of  this  later  examination 
the  following  notes  were  made.     The  boy  is  well  developed  with 
the  exception  of  his  lower  extremities ;  the  muscles  of  the  face  and. 
arms   appear   normal.      No   hypertrophy  anywhere.      Shoulder 
muscles  firm  ;  a  slight  wasting  however  of  infra-spinatus.     Grasp 
of  upper  extremities  good,  and  supinators  stand  out  well.     No 
deformities  of  hand.     Measurements :  Eight  arm  at  the  largest 
circumference,    7J   inches ;    left   arm,  7h   inches ;  right   forearm 
over  supinators,  8  inches ;    left   forearm,  8  inches.      Trunk  and 
thorax  muscles  normal   in   every  respect.     Lower   extremities : 
patient   can  raise  heel  off  ground,  but  cannot  get  on  tip  toes ; 
keeping  heels  on  the  ground,  he  cannot  flex  the  foot   upward, 
though  he  succeeds  in  moving  the  big  toe.     The  gross  muscular 
power  of  the  legs  and  thighs  decidedly  diminished.     Boys  have 
great  difficulty  in  walking  up  and  down  stairs.     No  mechanical 
excitability  of  leg  and  thigh  muscles  to  be  obtained.     Patellar 
reflexes  present  and  equal.     Plantar  reflexes  absent.     Upper  ex- 
tremity reflex  weak  but  present.     Measurements :    right   thigh, 
12f  inches  ;  left  thigh,  12|  inches  ;  right  leg,  9J  inches  ;  left  leg, 
10  inches.     Sensation  :  tactile  sensation  good  all  over  the  body  ; 
can   distinguish   figures   written   on   skin.      Temperature  sense 
normal.      Pain  sense  slightly  diminished  as  determined  by  toler- 
ance to  faradic  stimulation.     Muscular  sense  perfect.     Extremi- 
ties slightly  livid.     No  fibrillary  contractions. 

Electrical  Examination. — Upper  extremity  :  both  currents  give 
normal  responses.    Lower  extremities  :  faradic  examination,  thigh 
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muscles  respond  to  strong  currents  only  ;  leg  muscles,  posterior 
group  respond  to  strong  currents  in  anterior  tibial  muscle  and  in 
extensors  of  toes  and  foot ;  no  response  on  direct  or  indirect  faradic 
excitation.  Galvanic  examination  limited  on  account  of  want  of 
time  to  muscles  below  knee.  From  peroneal  nerve  first  KCC 
with  13  milliamperes  (ma.)  in  extensor  hallucis  longus ;  no  ACC 
obtainable  with  current  of  18  ma.  Direct  excitation  of  tibialis 
anticus  KCC  14  ma. ;  ACC  16  ma.  Extensor  hallucis  longus, 
KCC  13  ma.  ;  ACC  16  ma.  All  contractions  slow.  No  contrac- 
tion could  be  obtained  with  the  strongest  cm-rents  at  command  in 
extensor  communis  digitorum.  In  the  peronei  muscles  KCC  at 
13  ma. ;  ACC  not  at  20  ma. 

The  electrical  examination,  therefore,  shows  a  diminution  in 
the  faradic  responses  of  the  thirjli  muscles ;  the  galvanic  exami- 
nation of  these  muscles  was  not  made  at  this  time,  but  at  a  former 
examination  I  noted  contractions  with  strong,  almost  unbearable 
currents,  the  anodic  being  equal  to  the  cathodic  effect.  In  the 
leg  muscles  we  find  that  the  posterior  group  alone  respond  to  strong 
faradic  currents,  no  response  in  all  the  anterior  muscles,  and  in 
these  muscles  the  galvanic  examination  shows  that  unusually 
strong  currents  are  necessary  to  bring  about  contractions  in  the 
muscles,  but  that  the  formula  is  not  altered  ;  that  the  contractions 
are  decidedly  slow.  Furthermore  we  may  note  this  difference 
from  typical  poliomyelitis,  that  the  muscles  which  were  in  a 
tolerable  state  of  preservation  could  be  excited  by  the  indirect 
method  fully  as  well  as  by  the  direct.  We  have,  therefore,  a 
partial  re-action  of  degeneration  in  most  of  the  muscles  of  the  legs. 

Case  II. — The  younger  brother  was  admitted  to  the  hospital 
November  17th,  1887.  He  presented  double  pes  equino-varus ; 
when  admitted  to  the  hospital  he  walked  on  crutches,  as  he  could 
not  get  along  without  their  support.  The  hospital  records  read  as 
follows : — There  is  a  callosity  on  each  foot  over  fifth  metatarsal 
bone ;  foot  extended  to  an  angle  of  135^,  plantar  flexion,  and  in- 
verted to  an  angle  of  142°;  considerable  force  needed  to  bring 
feet  into  normal  position.  Marked  shortening  of  tendo  Achillis 
and  plantar  fasciae  of  both  feet.  Foot  arched  (pes  cavus) ;  when 
at  rest,  inner  side  does  not  touch  floor.  Measurements  :  right 
calf,  7  inches ;  left  calf,  7  inches.  Double  achillotomy  per- 
formed by  Dr.  Gibney  November  25th,  1887 ;  separation  of 
ends  1^  inches  on  the  left,  and  almost  the  same  on  the  right  side. 
Feet  were  flexed  dorsally  to  about  80°  and  plaster-of-Paris  sphnts 
applied.  Discharged  four  months  after  the  operation  with  the 
note  that  the  patient  walks  quite  well,  soles  flat  on  the  ground. 
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toes  slightly  inverted.  He  returned  to  the  hospital  November 
12th,  1888,  with  paralytic  limp.  The  right  foot  can  be  everted 
about  10''  beyond  the  median  line  and  flexed  to  about  85°.  The 
left  can  be  everted  to  median  line  and  flexed  to  90\  Stands 
with  toes  inverted;  whole  of  outer  surface  rolled  outward  and 
downward  (see  Fig.  1).  Double  achillotomy  was  again  performed. 
Division  of  plantar  fasciae  was  made.  There  followed  application 
of  Thomas'  tarsiclast  and  plaster  splints,  with  the  result  as  shown 
in  Figures  4  and  5.  Two  months  after  the  operation  it  was  noted 
that  the  patient  walks  .on  his  feet  in  typical  calcaneus  when  using 
his  shoes,  without  apparatus  squarely  on  soles  of  feet,  with  dispo- 
sition of  feet  to  roll  inward.  He  can  voluntarily  flex  ankle-joint 
a  little  beyond  90°,  but  in  so  doing  toes  are  hyper-extended  and  the 
back  of  foot  drops.  Still  walks  with  peroneal  type  of  paralysis  ; 
marked  disposition  to  pes  varus.  I  had  occasion  to  examine  this 
boy  before  the  second  operation  and  again  on  May  6tli  of  this  year. 
I  give  the  results  of  both  examinations. 

\Villiam  is  of  stouter  and  shorter  stature  than  his  brother. 
Intelligence  good.  His  external  appearance  peculiar  in  this  that 
his  broad  chest  and  fat  stomach  are  in  curious  contrast  to  his 
spindle-shaped  extremities.  The  circumference  of  chest  26  inches  ; 
right  arm,  6^  inches ;  left  arm,  6|-  inches ;  right  forearm,  6i- 
inches ;  left  forearm,  6J-  inches.  Grasp  of  both  hands  very  weak, 
cannot  move  dynamometer  more  than  two  degrees.  A  general 
emaciation  of  all  parts  of  upper  extremities.  Very  distinct 
.atrophy  of  infra- spinatus.  In  the  legs,  general  atrophy  is  very 
v/ell  marked  :  right  thigh  (4  inches  above  patella),  11  inches  ;  left 
thigh,  10-|-  inches ;  right  calf,  8  inches ;  left  calf,  8|  inches. 
Walks  with  a  slightly  waddling  gait,  and  has  most  difficulty  in 
walking  up  and  down  stairs.  Keeping  heels  on  floor,  he  can  raise 
toes  slightly  on  left  side  and  less  well  on  right  side.  He  can  raise 
left  leg  on  tip  toe  ;  hardly  succeeds  in  doing  this  with  right  leg, 
and  in  attempting  to  raise  the  whole  body  on  tip  toes  falls 
forward. 

Sensation. — Tactile  sensation  normal  as  determined  by  cotton, 
pin  test,  and  the  writing  of  numbers  on  skin.  Temperatm-e  sense 
normal.  Pain  sense  exaggerated  as  determined  by  faradic  cur- 
rent. Muscular  sense  normal.  Plantar  reflexes  present  and  knee 
jerks  about  normal.  Slight  lividity  of  legs ;  not  as  marked,  how- 
ever, as  in  the  case  of  his  brother. 

Electrical  Examination. — Faradic  current :  tests  had  to  be  made 
quickly  on  account  of  extreme  painfulness.  In  the  lower  extremi- 
ties no  contractions  could  be  obtained  anywhere  with  the  strong 
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currents  used.  In  the  upper  extremities  the  faradic  response  of 
the  median  and  uhiar  nerves  was  decidedly  diminished.  In  the 
median  nerve  first  KCC  with  13  ma ;  AGO  not  at  20  ma. 

Galvanic  current. — Eight  leg,  no  reactions  could  be  obtained 
by  excitation  of  the  nerves  with  currents  used.  In  the  extensor 
hallucis  longus  the  first  KCC  and  ACC  were  obtained  with  a 
current  of  14  ma.  The  tibialis  anticus  did  not  respond  to  currents 
of  20  ma.  The  anterior  thigh  muscles  and  posterior  thigh  muscles 
respond  to  strong  currents  of  about  16  ma  without  reversal  of 
formula.  In  the  left  leg,  in  the  extensor  hallucis  first  KCC  with 
16  ma ;  first  ACC  with  18  ma.  No  contractions  could  be  obtained 
by  direct  excitation- of  the  tibialis  anticus  with  currents  up  to 
20  ma.  Extensor  digitorum  :  no  contraction  except  of  the  division 
going  to  the  small  toe.  Further  examinations  could  not  be  made 
for  want  of  time. 

The  electrical  examination  in  this  case,  therefore,  shows  that 
the  reaction  of  degeneration  is  present  in  its  typical  form  in  most 
of  the  muscles  below  the  patella,  the  galvanic  excitability  of  the 
peroneal  nerve  being  entirely  lost.  It  shows  also  a  change  in  the 
electrical  behaviour  of  the  nerves  of  the  upper  extremities,  since 
the  responses  of  the  median  and  ulnar  nerves  were  markedly 
diminished. 

In  addition  to  the  two  cases  related  above  I  can  refer  to 
two  additional  cases  which  I  have  also  had  the  privilege  of 
seeing  in  the  Hospital  for  the  Ruptured  and  Crippled.  The 
one  is  that  of  a  girl  about  fourteen  years  of  age,  the  other 
a  boy  about  twelve  years  of  age,  whose  legs  presented  the 
characteristic  appearance  of  this  form  of  progressive  muscular 
atrophy.^  I  related  last  year  a  case  which,  though  not  as 
typical  as  those  described  in  full  in  this  paper,  yet  surely  be- 
longs to  the  same  category  ;  taken  together  these  observations 
would  seem  to  prove  that  the  leg-type  of  progressive  mus- 
cular atrophy  is  not  so  very  rare  a  disease.  Illustrative  cases 
will  evidently  be  found  most  frequently  in  surgical  wards 
and  in  children's  hospitals.  I  should  in  future  suspect  this 
trouble  in  all  cases  of  gradually  acquired  double  club  foot. 
Among  the  large  number  of  paralytic  club  feet  treated  at 
the  Hospital  for  the  Ruptured  and  Crippled,  the  cases  I  refer 
to  appeared   exceptional  as  regards  both  their  antecedent 

'  These  patients  left  the  hospital  before  a  careful  examination  could 
be  made ;  their  histories  are,  therefore,  omitted  from  this  article. 
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history  and  their  beha\-iour  under  treatment.  My  cases 
present  further  interest  for  the  reason  that  we  may  note  the 
pecuhar  appearance  of  these  cases  after  treatment  has  been 
instituted.  In  both  of  these  cases  the  condition  for  which 
the  first  operation  was  done  reappeared  after  eight  months ; 
a  second  operation  was  thus  made  necessary  and  the  pro- 
gressive character  of  the  trouble  was  most  clearly  proven. 
In  all  other  cases  which  have  been  reported  no  mention  has 
been  made  of  any  surgical  or  orthopsedic  treatment/  and  for 
that  reason  the  cases  here  described  present  some  points  of 
difference  from  those  which  have  now  passed  into  literature 
as  the  strict  types  of  this  disease. 

We  shall  have  no  difficulty,  however,  in  demonstrating 
the  nature  of  the  disease  from  which  these  two  boys  suffered. 

We  note  first  of  all  that  the  disease  occurs  in  two 
brothers,  and  that  it  made  its  appearance  in  both  at  exactly 
the  same  age.  In  both  boys  difticulty  developed  gradually 
in  the  use  of  legs  and  feet,  this  difficulty  increasing  with  the 
development  of  bilateral  club  foot ;  in  the  one  case  leading 
to  an  absolute  impossibility  to  walk  without  the  use  of 
crutches.  The  deformity  of  the  feet  was  evidently  due  to  a 
paresis  and  atrophy  of  the  peronei,  the  anterior  tibial,  to  Br 
greater  or  less  extent  of  the  extensors  of  the  feet  and  toes, 
and  of  the  small  muscles  of  the  feet.  This  atrophy  appears 
to  have  developed  symmetrically  in  both  legs  and  in  an 
upward  direction,  effecting  a  weakness  of  the  thigh  muscles 
as  well  as  of  the  muscles  of  the  legs.  In  the  one  case  the 
atrophy  did  not  extend  beyond  the  hips,  in  the  case  of  the 
younger  brother  we  find  a  uniform  wasting  or  at  least  a 
uniform  weakness  of  most  of  the  muscles  of  the  upper 
extremities.  In  this  j'ounger  boy  the  mfra-spinatus  also 
was  affected.  In  both  cases  the  knee  jerks  were  present. 
In  the  one  case  plantar  reflexes  were  present,  in  the  other 
absent.  The  sensory  disturl)ances  were  not  very  marked ; 
in  the  one  case  there  was  a  slight  hyperaesthesia,  in  the  other 
a   slight   anaesthesia   to   pain.      Vaso-motor  changes   were 

'  Tlic  brilliant  results  of  Dr.  (iibney's  operations  sliould  induce  other 
ortho)ifcdic  surj^'cons  to  undertake  similar  and,  if  necessary  several,  ojiera- 
tions  for  the  relief  of  this  class  of  patients. 
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noticeable  in  both  cases,  but  not  more  marked  than  we  are 
apt  to  find  in  cases  of  poliomyelitis.  The  electricial  re- 
actions show  an  approach  to  a  complete  reaction  of  degener- 
ation in  one  case,  and  to  a  partial  reaction  of  degeneration 
in  the  other  of  most  of  the  muscles  of  the  lower  extremities. 
The  only  other  electrical  phenomenon  I  was  able  to  establish 
in  these  cases  was  a  diminished  faradic  and  galvanic  excita- 
bility in  the  nerves  of  the  upper  extremity. 

The  symptoms  in  these  cases  are  in  perfect  agreement 
vdth  the  symptomatology  as  given  by  Charcot  and  Tooth. 
The  upper  extremities  were  not,  however,  as  distinctly  in- 
volved as  in  some  of  the  cases  heretofore  described,  but 
this  evidently  depends  upon  the  progress  which  the  disease 
makes,  and  must  be  ascribed  to  the  fact  that  in  both  in- 
stances the  disease  is  still  in  its  earlier  stage.  In  several  of 
the  cases  described  by  other  authors,  the  arms  were  not 
affected  until  many  years  after  the  first  symptoms  appeared 
in  the  legs.  I  cannot,  therefore,  agree  entirely  with  Hoff- 
man in  making  clawed  hand  an  early  and  characteristic 
feature  of  this  disease.  We  must  lay  greatest  stress  upon 
the  leg  symptoms  ;  and  here  an  atrophie  individuellc  begin- 
ning in  any  one  muscle  of  the  lower  extremities  and  affecting 
in  succession  others  and  possibly  all  the  muscles  of  the  lower 
extremities,  would  seem  to  me  to  be  the  cardinal  factor  of  the 
case.  The  presence  or  absence  of  fibrillary  contractions  in  the 
affected  muscles  will  not  help  us  much  in  the  diagnosis  of  this 
type.  While  the  disease  is  apt  to  appear  in  very  young  chil- 
dren, we  must  also  bear  in  mind  that  it  may  appear  much  later, 
either  at  the  age  of  puberty  as  in  my  own  case  last  year ;  at 
the  age  of  twenty  or  thereabouts  as  in  one  case  of  Charcot- 
Marie,  or  even  as  late  as  the  age  of  forty-six,  as  in  one  case 
of  Osier, ^  who  described  this  form  as  it  occurred  in  the 
Farr  family  of  Vermont. 

The  disease  is  apt  to  be  confounded  with  other  chronic 
disorders  of  the  cord  and  peripheral  nerves.  The  points  of 
difference  between  this  disease  and  amyotrophic  lateral 
sclerosis,  syringomyelia,  multiple  sclerosis,  transverse  chronic 

'  Arcliives  of  Medioiae  New  York,  1880.  There  is  room  for  doubt 
whether  these  cases  were  strictly  of  this  type. 
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myelitis,  hereditary  ataxia,  and  tabes  dorsalis  are  too  evident 
to  require  minute  description.  From  chronic  multiple 
neuritis  the  leg  type  will  be  distinguished  by  the  fact  that 
pain  plays  a  very  important  role  in  most  cases  of  neuritis, 
that  neuritis  rarely  leads  to  double  club-foot,  that  the 
atrophy  and  paralysis  are  apt  to  be  developed  more  quickly, 
and  above  all  that  the  neuritis  is  not  apt  to  occur  as  a  family 
affection.  The  entire  absence  of  hypertrophy  will  distinguish 
it  from  the  primary  muscular  dystrophies,  and  except  in  the 
very  last  stages  the  reaction  of  degeneration  in  these  primary 
dystrophies  will  not  be  as  pronounced  even  as  in  cases  of  the 
peroneal  form.  From  congenital  club  foot  this  leg  t}^e  can 
be  differentiated  by  the  absence  of  marked  electrical  changes, 
and  by  the  antecedent  history  of  the  cases,  also  by  the  result 
of  treatment  which  is  apt  to  be  much  more  satisfactory  in 
the  congenital  cases  than  in  these  cases  of  acquired  club  foot. 
The  early  history,  the  mode  of  onset,  the  retrogressive 
character  of  the  paralysis  and  the  distinct  electrical  changes 
in  the  nerve  trunks,  and  the  lack  of  heredity  will  distinguish 
acute  poliomyelitis  anterior  from  this  form.  It  will  be 
more  difficult  however  to  draw  the  line  between  this  affec- 
tion and  cases  of  chronic  anterior  poliomyelitis.  The  only 
points  upon  which  we  can  rely  are  these,  that  here  again 
heredity  is  not  marked  in  cases  of  chronic  poliomyelitis, 
and  that  this  disease  is  more  apt  to  begin  in  the  hands, 
and  that  it  is  apt  to  become  retrogressive  rather  than 
progressive  after  a  certain  lapse  of  time.  The  electrical 
changes  will  be  more  definitely  marked,  and  above  all  the 
electrical  responses  of  the  nerve  trunks  supplying  the 
paralysed  and  paretic  muscles  will  not  be  preserved  as  they 
are  in  some  of  the  cases  of  the  peroneal  form.  Moreover,  if 
such  uniform  wasting  as  we  have  seen  in  the  two  cases  I 
have  described  were  due  to  a  poliomyelitis,  the  knee  jerks 
would  surely  be  absent.  It  is  on  account  of  this  presence  of 
the  knee  jerks,  the  progressive  form  of  paralysis  involving 
the  entire  leg,  and  the  slightly  altered  electrical  reactions, 
that  I  claim  the  case  which  I  presented  last  year  to  belong 
rather  to  the  peroneal  form  of  progressive  muscular  atrophy 
than  to   poliomyehtis.     The  difficulties  of  diagnosis  would 
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be  experienced  in  just  such  cases,  whereas  it  would  be 
quite  easy  to  distinguish  from  one  another  typical  cases  of 
either  disease.  This  disease  might  also  be  confounded  with 
two  other  conditions  which  I  have  seen.  Take  the  case  of 
pseudo-hypertrophy  which  I  described  last  year,  and  in  which 
just  such  changes  were  noticed  in  the  upper  extremities  as 
are  apt  to  occur  in  this  peroneal  form.  In  this  case  the 
hypertrophy  is  giving  way  to  an  atrophy  of  most  of  the 
muscles  of  the  lower  extremities.  At  a  later  period  I  can 
very  well  imagine  that  on  superficial  inspection  such  a  case 
would  appear  to  resemble  the  disease  under  consideration, 
but  here  the  almost  normal  character  of  the  electrical  re- 
actions, the  additional  involvement  of  the  trunk  muscles, 
and  the  antecedent  history  would  supply  the  points  of 
differential  diagnosis.  And  now  another  question  suggests 
itself — can  we  discriminate  in  every  instance  between  this 
special  peroneal  form  and  those  cases  of  Duchenne's  atrophy 
in  which  the  leg  is  affected  almost  simultaneously  with  the 
upper  extremities  ?  Two  such  cases  I  have  in  mind  in  which 
the  atrophy  developed  gradually  in  the  leg  and  appeared 
very  soon  thereafter  in  the  upper  extremities.  I  know  of  no 
other  sufficient  point  of  differential  diagnosis  than  the 
deficient  proof  of  heredity  and  the  unilateral  or  a  asym- 
metrical development  of  atrophy  in  these  cases  of  Duchenne's 
type.  I  grant  that  the  points  of  difference  are  few,  and  this 
strengthens  me  in  the  belief  which  I  expressed  in  my  former 
paper,  that  Duchenne's  atrophy  and  this  form  may  represent 
the  arm  and  leg  type  of  the  same  trouble,  or  that  they  are 
at  least  closely  allied  diseases. 

As  to  the  pathology  of  this  disease  we  are  still  very  much 
in  the  dark.  No  autopsy  has  as  yet  been  performed  upon 
any  one  of  the  cases  that  have  been  distinctly  recognised  as 
belonging  to  this  special  type.  Hoffmann,  in  looking  for 
similar  cases  in  the  literature  of  progressive  muscular 
atrophy,  has  picked  out  two  cases — one  examined  post- 
mortem by  Virchow,^  the  other  examined  post  mortem  by 
Friedreich.^     In  both  cases  a  degenerative  atrophy  of  the 

'  Virchow's  Arcliiv.,  1855. 

^  '  Prog.  Muskel  Atro.'     Monograph,  1873.     Cases  I.  III. 
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nerves  and  a  degeneration  of  the  columns  of  Goll  were 
found.  No  mention  is  made  of  any  change  in  the  ganghon 
cells  of  the  anterior  horns,  but  we  must  remember  that  these 
autopsies  were  made  at  a  time  long  preceding  the  introduc- 
tion of  modern  staining  methods  and  Charcot's  publica- 
tions on  disease  of  the  anterior  ganglion  cells.  A^liile  it  is 
interesting  to  learn  that  both  Virchow  and  Friedreich  found 
changes  in  the  peripheral  nerves,  it  is  impossible  to  deny 
that  these  changes  may  have  been  secondary  to  changes  in 
the  ganglion  cells.  Hoffmann,  who  styles  this  disease  pro- 
gressive neurotic  muscular  atrophy,  on  the  strength  of  these 
findings  of  Virchow  and  Friedreich,  argues  from  the  physio- 
logical and  embryological  researches  of  Vignard,  His,  and 
Kolliker  that  the  nerve  origin  of  this  form  of  muscular 
atrophy  is  made  extremely  plausible.  The  degree  of  de- 
velopment of  nerve-fibres  he  quotes  from  the  embryologists 
is  directly  proportional  to  their  proximity  to  the  nerve  roots, 
and  conversely  he  infers  that  degeneration  of  nerve  fibres 
would  be  most  apt  to  begin  at  the  distal  end  of  the  peripheral 
nerves.  It  is  from  the  periphery  toward  the  centre  that  the 
atrophy  progresses  in  most  of  these  cases.  He  acknowledges, 
however,  that  upon  the  health  or  disease  of  the  ganglion  cells 
depends  the  health  or  disease  of  the  nerve  fibres,  and  so  we 
see  that  we  are  led  by  his  own  reasoning  to  suspect  the 
ganglion  cells  to  be  the  primary  source  of  all  trouble.  How- 
ever enticing  such  physiological  and  embryological  inferences 
may  be,  it  will  be  safer  for  the  present  to  defer  judgment 
upon  the  true  pathology  of  this  leg  type.  A  single  autopsy 
will  be  worth  far  more  than  the  most  acute  reasoning  based 
upon  the  results  of  laboratory  experiments.  I  am  of  the 
opinion  that  little  is  to  be  gained  by  labelHng  these  cases 
neurotic  muscular  atrophy.  It  is  extremely  desirable  to 
have  accurate  pathological  designations,  but  it  makes  con- 
fusion worse  confounded  to  connect  an  unproved  pathological 
process  with  a  disease  which  has  at  least  the  one  merit  of 
presenting  definite  clinical  symptoms.  I  propose,  therefore, 
to  retain  the  name  "  peroneal  form  of  progressive  muscular 
atrophy,"  or  to  speak  of  these  cases  as  belonging  to  the  leg 
type  of  progressive  muscular  atrophy.     In  conclusion,  let  me 
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say  that  it  is  a  question  of  some  practical  importance  to  be 
able  to  discern  these  cases  from  the  ordinary  cases  of  para- 
lytic and  congenital  club  foot.  The  prognosis  in  the  latter 
cases  will  be  far  better  than  in  those  due  to  a  progressive 
atrophy. 

We  shall  be  able  to  recognise  this  peroneal  form  if  we 
keep  in  mind  that  it  is  characterised  by  a  symmetrical  atrophy 
of  the  muscles  of  the  legs  and  feet,  which  will  in  most  cases 
lead  to  double  club  foot ;  that  the  process  may  or  may  not 
involve  the  upper  extremities,  and  if  it  does  extend  to  the 
latter  may  produce  typical  main  en  griffe ;  that  sensation 
may  or  may  not  be  affected  ;  that  vaso-motor  disturbances 
are  apt  to  occur  ;  that  the  reflexes  are  present  up  to  a  late 
day  ;  and  above  all  that  heredity  plays  a  very  important 
role  in  the  development  of  this  disease. 
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BY   HENEY   J.    BEEKLEY,    M.D.,    BALTIMOEE. 

HiEMOEEHAGE  iiito  the  substaiice  of  the  spinal  marrow, 
except  as  a  result  of  injury,  is  so  rare  that  during  the  last 
seventeen  years  only  eleven  cases  v^ith  autopsies  are  to  be 
found  in  medical  literature.  Four  others  are  given  by  Coni  ^ 
(two  cases),  Lexo,-  and  Eoss,^  but  as  the  diagnosis  without 
a  post  mortem  in  such  an  unusual  affection  must  be  some- 
what uncertain,  these  observations  will  not  here  be  included.* 
Besides  these  Hayem"^  in  1872  collected  thirty  cases,  but, 
as  he  himself  acknowledges,  none  of  them  can  be  considered 
as  being  of  midoubted  primary  origin.  Many  of  the  older 
observations,  too,  are  not  accompanied  by  microscopic  ex- 
amination, so  that  the  actual  cause  of  the  apoplexy  is  ex- 
tremely diificult  to  determine,  as  the  cases  of  Eichhorst  ^ 
and  "Wilkens  ^  amply  illustrate. 

The  following  is  an  epitome  of  the  eleven  observations  : — 
Goltdammer,  1876.^ — Girl  ast.  fifteen.  Had  never  men- 
struated, but  generally  healthy.  While  sitting  quietly 
attacked  by  severe  pain  in  back  extending  to  arms.  AVithin 
half  an  hour  both  legs  paralysed,  also  back  and  abdominal 
muscles.  Annesthesia  to  level  of  fourth  dorsal  vertebra. 
Paralysis  of  sphincters.  Death  from  decubitus.  Duration, 
nine  months. 

The  autopsy  gave  a  hoemorrhagic  focus  at  the  height  of 
the  second  dorsal  vertebra  on  the  right  side  where  the  cord 
was  reduced  to  one-half  of  its  former  size,  extending  in  the 
gray  matter  as  far  down  as  the  fifth  dorsal  vertebra.  The 
left  side  of  the  medulla  was  softened  but  without  blood 
disseminated  through  it.     The  haemorrhage  extended  from 

*  Tbfre  are  also  in  the  Eussiaii  laii,!j;uag(!  two  other  ohservatioiip,  Riippert, 
Klin.  Med.  Sburnik,  Vavshava,  1S85,  and  Rozensteiu,  Itusf.  lied.,  St.  I'eterb., 
ISyiJ,  which  1  Lave  uot  beeu  able  to  obtain. 
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the  lower.part  of  the  cervical  enlargement  to  the  level  of  the 
fifth  dorsal  vertebra.  The  microscopic  examination  showed 
total  absence  of  nerve  elements  in  the  immediate  vicinity  of 
the  focus,  with  fatty  degeneration  and  groups  of  h^ematoidin 
crystals  and  dfhris  in  the  broken-down  tissues.  Vessel 
walls  fatty  and  filled  with  nuclear  masses.  Ganglion  cells 
normal. 

Eiclihorst,  1876.^ — Woman  ret.  twenty-eight,  paraplegic 
twelve  hours  after  cessation  of  menses,  which  had  lasted 
their  usual  time.  Paralysis  came  on  during  sleep,  and  ex- 
tended to  arms  on  second  evening.  Death  on  fifth  day  from 
respiratory  troubles.  Autopsy  :  Pia  mater  reddened  ;  lum- 
bar and  dorsal  regions  softened.  Disseminated  clots  through 
all  parts  of  the  cord,  especially  in  the  lateral  columns  and 
gray  matter.  In  the  cervical  region  clots  the  size  of  a 
lentil,  sometimes  in  anterior,  sometimes  in  posterior  horns, 
extended  into  the  white  matter.  "Wliere  several  lay  near 
each  other  the  cord  was  reduced  to  almost  fluid  consis- 
tency. In  the  medulla  the  corpora  restiformia  were 
softened   and   hypersemic. 

Microscopic  Exajnination. — The  vessels  very  large  and 
gorged  with  blood.  The  nuclei  not  increased  in  numbers. 
No  fatty  degeneration  of  the  walls.  In  the  smaller  vessels 
were  many  spindle  and  saccular  dilatations,  in  which  blood 
corpuscles  were  closely  packed.  Some  of  these  enlarge- 
ments had  burst  and  allowed  the  blood  to  escape.  In  the 
rosary  dilatations  both  sheaths  were  implicated,  as  well  as 
the  vessel  wall  proper  and  the  membranous  cell-containing 
sheath  which  surrounds  the  vessel  externally  and  permits  a 
space  for  the  lymph  flow.  Outside  the  vessels  were  blood 
cells  in  large  numbers  between  the  neuroglia  and  nerve 
fibres.  No  fat  cells  could  be  found.  Blood  corpuscles  had 
penetrated  into  the  bodies  of  the  multipolar  cells.  The 
neuroglia  cells  presented  no  inflammatory  changes. 

Willcens,  1879.^ — Man  £et.  forty,  strongly  addicted  to  Bac- 
chus and  Venus,  but  not  syphilitic.  Attack  occurred  during 
drunken  sleep,  but  prodromata  had  been  present  for  some 
days.  Loss  of  power  and  sensation  below  nipple  line. 
Breathing  entirely  diaphragmatic.     Duration,  ten  days. 
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The  autopsy  showed  a  haemorrhage  between  the  fifth 
and  sixth  cervical  nerves  coming  to  the  surface  under  the 
pia  mater  at  the  posterior  median  line.  The  clot  which 
occupied  the  centre  of  the  cord  extended  from  the  fourth 
dorsal  to  the  second  cervical  nerve,  and  was  largest  opposite 
the  fifth  cer\dcal.  The  anterior  horns  were  not  encroached 
upon  by  the  clot.  The  white  columns  contained  numerous 
corpora  amylacia.  The  vessels  showed  aneurysmal  dilata- 
tions in  the  upper  dorsal  region.  Among  the  ganglion  cells 
some  had  lost  their  prolongations,  others  were  in  process 
of  division,  and  others  again  had  two  nuclei.  In  the  dorsal 
region  the  cells  were  somewhat  atrophied.  Central  canal 
obliterated  in  the  dorsal  part  by  epithehal  debris.  The 
nerve  fibres  were  in  a  state  of  granular  degeneration. 

Lyster,  1880. ^'^ — Girl  set.  sixteen,  became  suddenly  para- 
lysed in  left  leg  below  knee  with  anasthesia  and  oedema,  on 
rising  from  a  chair.  Two  months  afterwards  contracture  of 
leg  on  thigh,  and  thigh  on  abdomen.  Later  urinary  troubles. 
Death  from  decubitus.  Duration  five  months.  The  autopsy 
showed  a  clot  of  blood  opposite  the  ninth  dorsal  vertebra, 
mostly  in  the  lateral  and  posterior  tracts.  Medullse  spinalis 
much  softened,  and  in  sections  the  gray  matter  oozed  out 
like  reddish  serum. 

Page,  1880." — A  child  of  eleven  years  died  very  suddenly 
and  unexpectedly  after  defa3cation.  It  had  complained  for  a 
short  time  of  stiffness  in  the  neck  and  pains  along  the  spine, 
also  had  fever.  The  autopsy  revealed  a  clot  in  the  lower  part 
of  the  cer\'ical  region  the  size  of  a  horse  bean.  The  tissues 
of  the  cord  around  the  clot  were  infiltrated  and  soft,  as  were 
the  lateral  and  anterior  tracts.  Membranes  healthy.  Muscles 
of  arms  less  plump  than  those  of  legs. 

MacMunn,  1880.^^ — A  man  of  thirty-two  had  had  a  fall  two 
days  before  the  apoplexy  which  occurred  during  sleep.  Had 
had  chancre  ten  years  before,  not  followed  by  secondary 
symptoms.  Paraplegia  and  anaesthesia.  Decubitis.  Death 
in  sixty-seven  days.  Haemorrhage  into  lumbar  enlargement 
not  to  be  localised  on  account  of  diffuse  softening. 

Jendritza,  1884.^^ — Man  of  sixty-six,  epileptic  since  the 
age  of  sixteen.     Demented.     After  an  epileptic  attack  fell  on 
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liis  face  and  died  within  five  minutes.  The  autopsy  showed 
the  spinal  cord  just  below  the  medulla  oblongata  to  be  in- 
filtrated with  blood  ;  the  lateral  and  posterior  columns  only 
slightly  so.  The  blood  was  mostly  extravasated  into  the  gray 
matter.  The  entire  spinal  cord  was  anaemic,  and  not 
normally  firm.  The  dura  in  the  neighbourhood  of  the  lesion 
was  slightly  infiltrated  with  blood. 

Cliaffeij,  1885.^^ — A  female  child  of  four  years  was 
seized  with  vomiting  some  hours  after  a  severe  fall.  Two 
days  afterwards  she  was  unable  to  sit  up,  and  on  the  fourth 
day  was  paraplegic.  Reflexes  abolished ;  sensation  un- 
affected. On  the  fifth  day  there  was  some  trouble  with 
micturition.  Shortly  before  death  the  arm  appeared  weak. 
Duration  not  given. 

At  the  autopsy  the  whole  of  the  gray  matter  of  the 
lumbar  enlargement  was  found  to  be  infiltrated  with  blood, 
but  the  area  involved  diminished  higher  up,  while  in  the 
cervical  enlargement  the  haemorrhage  was  limited  to  the 
anterior  cornua.  The  white  matter  was  softened  in  the 
lumbar  enlargement.  The  nuclei  of  origin  of  the  nerves  of 
the  medulla  were  affected. 

Sinclai?-,  1885.^^ — A  man  set.  twenty-four,  had  severe 
epistaxis  accompanied  by  fever.  On  the  third  day  afterwards 
severe  pains  in  both  legs  below  knee  with  ankle  clonus.  On 
the  fourth  day  anaesthesia  below  the  waist,  paralysis  of  the 
bladder,  and  complete  motor  paralysis  of  the  lower  limbs. 
Reflexes  absent.  Considerable  fever.  Death  on  the  sixth 
day  from  respiratory  troubles.  The  necropsy  showed  a 
haemorrhage  into  the  gray  matter  of  the  spinal  marrow, 
disorganising  it  between  the  level  of  the  sixth  and  eighth 
dorsal  vertebrae  for  three-fourths  of  an  inch. 

Bouchard  and  Loison,  1886.^^ — A  general  paralytic,  aged 
thirty-nine,  was  seized  with  general  convulsions  eight  days 
before  death.  Four  days  after  the  convulsions,  paralysis  of 
the  lower  limbs,  with  probable  loss  of  sensation,  the  mental 
habitude  making  the  latter  uncertain.  Two  days  before  death 
an  eschar  developed]  on  the  back  at  level  of  right  shoulder. 
On  the  next  day  paresis  of  right  arm,  succeeded  on  the  fol- 
lowing morning  by  feebleness  of  the  left  arm.     The  autopsy 
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gave  thinning  of  the  cranial  bones,  opacity  and  adherence  of 
the  membranes,  cysts  of  the  pia  mater  over  the  anterior 
lobe  depressing  the  cortex,  and  dilatation  of  the  lateral  ven- 
tricles, and  opacity  and  adhesion  of  the  membranes,  with  a 
lessened  consistence  {''consistence  vioindre")  of  the  upper 
Imiibar  tract  of  the  cord.  On  section  of  this  region  an 
effusion  of  blood  was  seen  occupying  the  right  anterior  horn, 
but  surpassing  its  limits.  The  left  horn  was  involved,  but 
to  a  less  degree.  There  was  slight  extension  into  the  pos- 
terior horn,  but  no  softening  of  the  surrounding  tissues. 

Towards  the  superior  extremity  of  the  dorsal  region  the 
gray  substance  was  modified,  especially  on  the  left  side.  The 
limits  v/ere  less  clear  and  more  diffuse,  and  the  colour  some- 
what grayer.  The  microscopic  examination  gave  obliteration 
of  the  central  canal,  diffuse  increase  of  the  connective  tissue, 
lessening  in  size  of  the  myeline  sheath,  granular  bodies  in 
the  dorsal  and  lumbar  region,  especially  in  the  locality  of 
the  clot,  bat  absent  in  the  cervical  part,  and  vascular  dila- 
tations in  the  dor  so-lumbar  region. 

Leijdm,  1887.^^— A  woman  of  twenty-eight,  on  the  third 
day  before  accouchement,  awoke  in  the  morning  with  pain  in 
the  back  and  right  thigh.  During  the  same  day  weakness 
of  the  right  leg,  which  had  so  increased  by  the  following 
morning  that  she  could  not  walk.  Six  hours  before  the 
childbirth  she  could  not  pass  urine  ;  parturition  normal. 
Afterwards  more  pain  and  loss  of  sensation  in  right  limb. 
Two  days  later  extension  of  the  paralysis  to  the  left  limb. 
Twelve  days  later  girdle  pains  around  the  chest.  Skin  dry 
and  warm;  paralysis  of  the  sphincters.  Eeflexes  completely 
lost.  Pressure  painful  about  the  last  dorsal  vertebrae.  Death 
through  sepsis.  Duration  fifty-one  days.  The  autopsy 
showed  the  pia  mater  in  the  lumbar  region  to  be  distended 
for  about  5  cm.  by  a  soft  pulpy  fluctuating  mass.  The 
hasmorrhage  occupied  the  posterior  columns  just  behind  the 
gray  commissure,  and  gradually  diminished  from  the  lumbar 
to  the  upper  part  of  the  cervical  region,  where  it  ceased. 

The  often-discussed  question  as  to  whether  hasmorrhage 
into  the  substance  of  the  cord  can  occur  without  previous 
softening  is  an  extremely  interesting  point  in  the  present 
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Fig.  1. — Gross  sections  through  the  spinal  cord.     Low  power. 
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Fig.  2.— a.     Hjalino  mass  (;cciii)yin<^  part  of  the  coniiaissure,  which  has  furnied 
a  cavity  above.     Gro.^'s  sections  through  the  spinal  cord.     Low  power. 
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Fig.  3. — Cross  sections  through  the  spinal  cord.     Low  power. 
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Fia.  4. — Cross  sections  through  the  spinal  cord.     Low  power. 
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Fig.  5. — Cross  sections  tlirougli  the  spinal  cord.     Low  power. 


Fio.  Ct.  —  The  central  corninissun'  of  KiJ,^.5  iiiagnifipil  40  diameters,  showins  the 
al>noriiial  position  of  Oarkf^'s  ct'lls. 
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Flu.   7. — A.      ll3alino  iiiiibS  iu    cuiniJii.«siire.    aiuiiiul    wliicli    liiuincirliiigL;    haa 
taken  pliice.     Cross  sections  tIirou;;;li  tlie  siiiiuil  curd.     Low  puwer. 
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Fr;.  8. — Artery  surrounded  by  a  hyuline  mass,  J-f-^ 


Ffo.  9. — fl  valine  mass  from  the  intennofiiate  truct,  showiug  the  coarse  fibres 
crossinj;  it.  witli  the  scattered  nuclei,  -'}". 


Fig.  a. — The  S|)lit   in   tlir  '■onl   i,r\i..il    iT-iiHi.     Thf  arti.>t  lias  reversed   the 

sidles  of  the  rord   in    l<'i,i^-.  I,  2,  '.i,  4   and   ii,  the   sclei'osed   indirect  pyramidan 

tract  being  on  the  left  side. 
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observation.  The  cases  recorded  show  that  there  are  only 
two  in  which  no  mention  of  softening  is  made  ;  the  earhest 
one,  that  of  Sacchio/**  in  which  a  clot  the  size  of  a  pea  was 
found  in  the  cord  two  lines  below  the  bulb,  is  a  very  old 
one  with  an  incomplete  history,  and  Hayem  does  not  hesi- 
tate to  put  it  down  as  being  secondary  to  a  small  tubercle 
or  tuberculous  granulations ;  and  in  the  second  that  of 
Bouchard  and  Loison  (I.e.)  the  authors  previously  state  in 
the  post-mortem  examination  that  the  upper  lumbar  region 
was  of  a  "  consiste)icemoi)idre,''  which  does  not  quite  agree 
with  the  subsequent  statement  that  there  was  no  softening, 
though  they  only  specify  that  as  being  the  case  in  the 
immediate  locality  of  the  hsemorrhage. 

Eichhorst's  case  at  first  sight  looks  as  if  it  were  a  primary 
haemorrhage ;  but  closer  examination  reveals  that  it  would 
be  almost  an  impossibility  to  produce  the  multiform  bleed- 
ings without  some  pre-existing  degeneration  of  the  nerve 
substance  to  admit  of  such  extensive  ruptures  of  the  dilated 
arterioles.  Wilkens'  observation  also  supports  this  view,  for 
in  his  case  there  were  symptoms  of  an  acute  myelitic  pro- 
cess, extending  over  a  period  of  a  week  before  the  final 
attack,  which  ended  in  death.  Though  recent  authors  admit 
— in  guarded  terms  it  is  true — the  possibility  of  primary 
apoplexies,  no  indisputable  case  can  be  cited  up  to  the 
present  time  of  haemorrhage  occurring  without  a  concomi- 
tant softening  process. 

An  analysis  of  the  forty-one  cases  give  a  frequency  of 
about  36  per  cent,  for  the  cervical  region,  31  per  cent,  for 
the  dorsal,  20  per  cent,  for  the  lumbar ;  in  90  per  cent, 
the  haemorrhage  was  too  diffuse  to  admit  of  localization. 
These  statistics  are  only  approximate  ;  for  the  region  where 
the  best-defined  clot  existed  is  assumed  to  be  the  one  in 
which  the  first  bleeding  most  probably  occurred.  "Why  the 
cervical  enlargement  should  be  the  favourite  seat  of  the 
rupture  can  only  be  explained  by  the  cord  there  reaching  its 
greatest  volume,  and  presenting  better  facilities  in  the  soft- 
ness of  its  tissues  for  the  breaking  of  a  diseased  or  unsup- 
ported vessel. 

The  extreme  rapidity  with  which  death  occurred  in  the 
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case  about  to  be  described,  is  rather  unusual  in  apoplexy  of 
the  cord,  though  five  other  observations  have  been  made  in 
which  it  was  equally  sudden,  namely,  those  of  Clanbry,^^ 
Colin,^*^  "Weber,-^  Page-^  and  Jendritza.-'  As  wall  presently 
be  seen,  the  rapid  excitus  lethalis  was  probably  due  in 
part  to  the  annihilation  of  the  respiratory  fasciculus  in 
the  cervical  region,  combined  with  the  compression  pro- 
duced by  the  rapidly-effused  blood  on  the  nerves  supplying 
the  thoracic  muscles  in  the  unaffected  side,  the  origin  of  the 
most  important  thoracic  branches  being  in  the  immediate 
vicinity  of  the  rupture. 

The  clinical  history  of  the  case  is  unfortunately  very  in- 
complete, I  ha\ing  only  seen  the  subject  on  the  post-mortem 
table,  and  afterwards  so  far  as  possible  collected  the  symp- 
toms fi:om  friends  of  the  deceased — an  misatisfactory  and  to 
some  extent  inaccurate  method,  though  in  the  present  in- 
stance unavoidable,  as  no  physician  had  been  in  attendance. 

Historjj. — "William  Wesley,  ait.  thirty-eight,  of  African  extrac- 
tion, was  from  childhood  of  feeble  intelligence.  Soon  after  puberty 
he  began  to  drink  immoderately  and  to  indulge  in  venereal  ex- 
cesses, in  the  course  of  which  he  contracted  syphilis.  This  was 
several  years  before  the  beginning  of  his  illness. 

About  a  year  and  a  half  before  his  death  (Jan.  2nd,  1883), 
his  legs,  especially  the  left,  began  to  feel  weak,  and  he  com- 
menced to  stagger  in  his  walk.  This  was  succeeded  by  a  slowly 
increasing  paresis  of  the  left  leg,  which  gradually  extended  to  the 
arm,  leaving  the  right  side  intact.  Then  the  paretic  leg  became 
stiff,  with  some  contracture,  as  did  the  arm  of  the  same  side. 
Walking  now  became  almost  impossible,  the  toes  dragging  the 
ground  and  "shaking"  when  he  attempted  to  take  a  step  for- 
ward. A  good  deal  of  wasting  of  the  leg  and  arm  muscles  had 
also  taken  place  co-equally  with  the  progress  of  the  paralysis. 
Wesley  is  said  to  have  complained  of  tiuglings  and  want  of  feel- 
ing in  the  paretic  leg.  I  was  also  told  that  there  was  a  constant 
twitching  of  the  wasted  muscles,  which  was  greatly  increased  by 
excitement. 

On  the  day  of  his  decease  he  constantly  complained  of  pains  in 
the  paralysed  limbs.  In  the  evening  while  sitting  on  the  edge  of 
his  bed  he  suddenly  fell  over  upon  the  floor,  breathed  laboriously, 
and  died  within  half  an  hour  from  the  commencement  of  the 
seij5ure.  I  could  elicit  no  history  of  eye  troubles,  and  the  vegeta- 
tive functions  seem  to  have  been  normal. 


SYRINGOMYELIA.  4G7 

Autopsy  14  hours  after  deatli. — Cadaver  of  medium  build. 
Eigor  mortis  uot  well  marked.  Nutrition  except  of  paralysed 
muscles  good.  No  joint  disease.  Contraction  of  arm  and  leg 
still  persistent.  Arm  and  leg  of  left  side  distinctly  smaller  than 
their  opposites. 

On  removing  the  skull  cap,  as  soon  as  the  saw  had  cut  the 
veins  of  the  diploe,  dark  blood  in  unusual  quantity  flowed  from 
the  openings.  The  skull  was  of  ordinary  thickness,  without 
noticeable  asymetry.  Upon  the  parietal  surface  of  the  dura  mater, 
near  the  postero-superior  angle  of  the  right  parietal  bone,  w^as  a 
recent  agglomerated  capillary  haemorrhage,  4^cm.  in  length  by 
l|cm.  broad,  surrounding  an  enlarged  Pacchionian  body.  The 
long  diameter  was  parallel  with  the  inter-hemispheric  fissure. 
The  dura  upon  the  vertex  was  thickened,  and  its  vessels  highly 
injected.  The  sinuses  were  filled  with  dark  uncoagulated  blood. 
The  nasal  vessels  were  slightly  hard  to  the  touch,  milky,  but 
not  distinctly  atheromatous.  The  visceral  arachnoid  was  also 
thickened  and  opaque.  The  space  contained  a  small  amount  of 
clear  serum.  The  pia-mater  was  milky,  but  stripped  off  from 
the  cortex  without  dragging  with  it  any  of  the  cerebral  sub- 
stance. The  vessels  of  these  membranes  were  not  so  highly 
injected  as  those  of  the  dura.  The  convolutions,  as  is  usual 
with  the  coloured  race,  were  simple  and  symmetrical  in  both 
hemispheres.  The  Kolandic  fissures  were  deep,  their  course 
regular.     There  was  no  grey  degeneration  of  the  optic  tracts. 

Transverse  sections  of  the  brain  were  made  antero-posteriorly 
at  intervals  of  about  1  cm.  apart,  and  revealed  only  a  uniform 
tliough  moderate  dilatation  of  the  lateral  ventricles  which  were 
filled  with  limpid  serum,  a  diffuse  reddish  discoloration  of  both 
thalami  optici,  as  if  from  repeated  congestions,  and  prominence 
of  the  punctavasculosa  of  the  white  substance.  Careful  examina- 
tion of  both  internal  capsules  determined  nothing  abnormal. 

No  focus  of  disease  being  found  the  large  sections  were 
sliced  into  small  pieces,  but  without  further  discovery.  The 
hemispheres  of  the  cerebellum  were  equal  in  size  and  without 
disease.  In  the  medulla  oblongata  the  right  pyramid  was  dis- 
tinctly smaller  than  its  fellow. 

The  instant  the  medulla  was  severed  from  the  cord  blood 
flowed  from  the  vertebral  canal,  and  to  a  less  extent  from  the  cut 
veins,  collecting  in  the  skull  cap,  which  had  been  left  attached 
to  the  head  by  a  strip  of  the  scalp.  Into  this  receptacle  a 
sufficient  quantity  flowed  in  the  course  of  a  few  minutes  to  fill 
it   to  the  depth  of  about  a  centimetre.     The  foramen   magnum 
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was  now  plugged  and  the  body  turned  on  its  face,  the  spinal 
canal  opened  and  the  medulla  spinalis  examined  i)i  situ  by  slitting 
up  the  dura  mater.  Eecent  clots  and  fluid  blood  covered  the 
entire  surface  of  the  pia  in  the  arachnoid  space — the  coagula 
being  more  common  about  the  cervical  enlargement  than  in  the 
other  regions  of  the  cord.  Opposite  the  third,  fourth,  and  part 
of  the  fifth  cervical  vertebroe,  the  pia  was  seen  to  be  ruptured 
along  the  right  posterior  nerve  roots.  Further  examination 
showed  a  split  in  the  substance  of  the  cord,  running  in  the  direc- 
tion of  its  long  diameter,  a  little  over  3cm.  in  length,  and  extending 
apparently  as  far  forwards  as  the  anterior  grey  horn.  The  break 
was  lateral  to  the  right  posterior  nerve-roots,  just  at  the  point 
w^here  the  sulcus  lateralis  dorsalis  reaches  its  deepest  part.  A 
small  cavity  extended  above  and  below  the  fissure  proper,  and 
could  only  be  seen  by  laying  aside  the  posterior  roots.  This 
laceration  was  filled  with  fluid  blood,  and  a  moderately  large  and 
firm  coagulum  occupied  part  of  the  middle  of  the  split.  On 
washing  out  the  fluid  blood  the  walls  of  the  fissure  were  seen  to 
be  torn  but  not  softened.  On  section  of  the  cervical  region  after 
hardening,  a  small  clot-like  substance  was  found  extending  down- 
wards half  a  centimetre  below  the  inferior  point  of  the  split,  but 
confined  entirely  to  the  grey  matter  between  the  anterior  and 
posterior  horns. 

In  the  upper  part  of  the  lumbar  enlargement  a  second  but 
smaller  split  was  found  filled  with  fluid  blood,  at  the  junction 
of  the  left  postero-lateral  column  with  the  root-fibres.  It  too 
extended  into  tlie  anterior  horn.  The  anterior  and  posterior 
root  bundles  were  natural  in  colour  and  size.  The  dura  mater 
was  somewhat  thicker  than  usual,  though  there  was  no  unusual 
injection.  The  pia  and  arachnoid,  when  the  blood  was  washed 
away,  were  only  moderately  transparent.  Sections  of  the  cord  in 
the  fresh  state  showed  microscopically  no  signs  of  degeneration 
of  the  lateral  columns.  Both  internal  capsules,  the  bulb,  the 
entire  spinal  cord  and  a  portion  of  the  cortex  from  the  right 
paracentral  lobule  were  preserved  in  IMiiller's  fluid  and  after- 
wards in  alcohol.  Examination  of  the  abdomiual  and  thoracic 
viscera  was  not  permitted. 

Microscopic  Examination,  Faracentral  lohulc. — The  arterioles, 
capillaries  and  many  of  the  veins  are  everywhere  distended 
with  coagulated  blood.  The  veins  are  filled  by  an  exceedingly 
dense  coagulum,  divided  into  an  outer  fibrinous  ring,  inclosing  a 
centrum  of  a  granular  appearance  containing  but  few  entire 
blood  corpuscles.     Around  such  a  vein  are  a  few  wandering  cells. 
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The  arterioles  are  surrounded  by  vast  perivascular  spaces  filled 
with  hematoidin  crystals  and  debris  with  leucocytes  in  large 
numbers.  Around  these  spaces  the  neuroglia  is  quite  granular, 
extending  in  a  ring  around  the  opening,  while  around  other 
spaces  the  density  is  only  in  spots  on  the  space  margin.  In  each 
case  the  change  extends  only  a  short  distance  into  the  surrounding 
tissue.  These  alterations  are  best  seen  in  the  subcortical  white 
substance.  The  changes  in  the  arteriolar  w^alls,  which  are  very 
slight,  are  confined  principally  to  the  adventitia  (slight  cell 
proliferation).  No  distinct  alterations  can  be  made  out  in  the 
finest  capillaries. 

In  the  cortical  gray  matter  the  ganglion  cells  vary  in  different 
parts  even  of  the  same  section.  Here  and  there  are  portions  of 
cortex  that  show  an  approximately  normal  state  of  the  cell 
elements  in  all  the  layers,  while  in  other  parts  of  the  same 
section  not  a  millimeter  distant,  there  is  almost  total  destruction 
of  nearly  all  the  cells,  in  the  form  of  yellow  granular  degeneration. 
This  is  best  seen  in  the  giant  cells,  their  size  presenting  better 
facilities  for  observation.  Many  of  these  have  undergone  a  total 
granular  necrosis,  the  cell  having  completely  disappeared  leaving 
an  empty  space,  or  are  represented  by  a  nucleus  near  the  wall, 
surrounded  by  a  few  granular  particles.  The  majority  of  these 
remaining  nuclei  stain  brightly  with  carmine,  and  show  the 
nucleoli,  but  others  are  pale  and  take  up  little  colour.  Where 
the  protoplasm  is  much  degenerated  the  prolongations  have  dis- 
appeared though  their  position  can  still  be  traced  for  a  short 
distance  by  colourless  lines  extending  into  the  ground  substance. 
This  is  markedly  in  contrast  with  the  healthy  cells,  whose  prolon- 
gations can  distinctly  be  followed  for  some  distance.  This  de- 
scription applies  equally  to  the  smaller  pyramidal  cells  of  the 
second  layer,  and  the  round  and  irregular  cells  of  the  fourth  and 
fifth  layers. 

The  neuroglia  is  everywhere  rather  dense  and  somewhat 
granular.  The  connective  tissue  changes  are  more  pronounced 
in  the  deeper  layers  and  white  matter  than  in  the  superficial,  the 
barren  layer  being  normal.  Carmine  preparations  show  no  altera- 
tions in  the  medullated  nerve  fibres. 

Internal  Capsules. — Here,  in  contrast  with  the  cortex,  a  dis- 
eased state  is  not  well  marked ;  the  arterioles  have  no  longer 
collections  of  extravasated  substances  around  them ;  and  the 
slight  alteration  their  sheaths  present  is  confined  entirely  to  the 
peripheral  layer.  Many  of  the  vessels  are  filled  by  dense  coagula. 
In  the  adjacent  gray  masses  only  a  few  degenerated  ganglion 


470  SYRINGOMYELIA. 

cells  are  to  be  found,  and  these  are  filled  with  pigment.  Totally 
destroyed  cells  are  excessively  rare,  the  body  being  simply  filled 
with  yellow  granules.  The  axis  cylinders  in  the  radiating  and 
other  fibres  passing  through  the  capsules  are  normal  with  straight 
contours.  In  some  of  the  bundles  crossing  the  ganglia  adjacent 
to  the  capsules,  the  number  of  the  nerve  tubes  seems  unusually 
small  compared  with  the  size  of  the  bundle.  The  neuralgia  is  de- 
cidedly more  granular  than  in  normal  specimens. 

Medulla  Oblongata. — Sections  of  the  medulla  were  made  from 
the  region  immediately  subjacent  to  the  pons  down  to  the  decus- 
sation of  the  pyramids.  The  nuclei  of  origin  on  the  floor  of  the 
fourth  ventricle,  the  outer,  middle,  and  inner  olivary  bodies,  and 
the  scattered  ganglionic  masses  lateral  to  the  raphe  were  normal 
in  every  respect.  The  roots  of  the  ninth  and  twelfth  nerves  as 
they  pass  from  the  medullary  substance,  the  ascending  root  of 
the  trigeminal,  the  corpora  restiformia  and  the  fibres  crossing  the 
median  line  are  all  sound.  The  blood  vessels  show  no  change 
in  their  sheaths  or  increase  in  numbers.  Alterations  are  not 
apparent  anywhere  until  the  anterior  pyramids  are  reached,  and 
then  the  right  one  is  seen  sclerosed  in  its  entire  width.  This 
degeneration  is  difi'erent  from  the  ordinary  form  consequent 
upon  a  cerebral  lesion.  The  connective  tissue  meshes,  while 
somewhat  thickened,  are  wide,  with  many  nuclei  and  spider 
cells,  and  contain  a  number  of  nerve  tubes.  These  nerve 
tubes  are  not  compressed  and  reduced  in  calibre  as  in  secondary 
sclerosis,  but  show  alterations  resembling  those  of  subacute 
myelitis,  being  distended  and  of  ovoid  or  irregular  shape,  with  a 
slightly  granular  myeline  sheath.  In  these  distended  sheaths 
the  axis  cylinders  are  sometimes  lost,  sometimes  of  normal  size, 
very  rarely  considerably  thickened.  Amyloid  corpuscles  are  fre- 
quent in  the  meshes.  Coursing  through  the  centre  of  the  pyramid 
at  the  level  of  the  exit  of  the  hypoglossal  nerve  is  a  large  arteriole 
whose  adventitial  sheath  is  densely  filled  with  round  nuclei,  and 
in  several  places,  where  owing  to  its  irregular  course,  it  has  been 
cut  almost  transversely,  the  muscularis  shows  slight  thickening. 
This  occurs  also  in  several  smaller  arterioles  running  longitudi- 
nally in  the  pyramid.  The  right  nucleus  arcuatus  has  fewer  gan- 
glion cells  in  it  than  the  left,  and  that  band  is  much  thinned.  The 
connective  tissue  cells  in  it  are  increased  in  number.  The  left 
pyramid  gives  no  pathological  altei'ations.  The  described  degene- 
ration continues  in  the  pyramid  downwards  without  difference  to 
the  decussation,  passing  then  into  the  left  indirect  and  right 
direct  tracts.  No  alterations  can  be  detected  in  the  gray  forma- 
tion at  the  level  of  the  crossing.     The  central  canal  is  patulous. 
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Highest  Cervical  Region. — There  are  evidences  of  meningitis 
in  the  increase  of  nuclei,  pigmentation,  and  apparent  number  of 
vessels.  This  has  resulted  in  a  slight  thickening  of  the  tra- 
beculae,  extending  from  the  pia  into  the  white  columns  where  the 
change  is  lost.  The  central  canal  has  already  become  occluded 
by  a  mass  of  nuclear  products.  The  columns  of  Goll  and  Bur- 
dach  are  well  formed,  and  the  root  zones  are  distinct.  The 
lateral  and  anterior  columns  are  normal,  with  the  exception  of 
the  sclerosed  tracts.  The  gray  horns  are  of  normal  shape  and 
the  two  sides  present  no  essential  differences.  In  the  lateral 
reticular  formations  the  long  bundles  are  clearly  defined  with 
well  tinged  axis  cylioders ;  Krause's  respiratory  bundle  has  the 
same  appearance.  A  little  higher  than  the  exit  of  the  fourth  cer- 
vical nerve  the  aspect  of  the  gray  columns  changes  considerably. 

The  lateral  horns  have  developed  to  an  enormous  extent  at 
the  expense  of  the  anterior  ones,  and  contain  a  much  larger  pro- 
portion of  the  multipolar  cells,  which  are  generally  normal,  some 
few  being  pigmented  to  a  considerable  degree,  but  not  atrophied. 
The  right  posterior  horn  is  not  nearly  so  well  developed  as  the 
left,  but  the  ground  substance  and  nerve  roots  show  no  structural 
difference.  Weigert's  method  shows  a  considerable  number  of 
nerve  fibres  in  the  horn.  In  this  region  an  oval  opening  appears 
in  the  right  intermediate  tract  (Fig.  1),  which  is  at  first  single, 
then  enlarging  slightly  divides  into  two  irregular  halves  separated 
by  a  band  of  gray  substance.  The  walls  of  the  cavity  are  spar- 
ingly filled  with  infiltrated  red  and  white  blood  corpuscles,  and  in 
its  wall  projecting  into  the  split  are  several  veins,  one  of  large 
calibre,  and  a  single  medium-sized  arteriole  with  torn  sheaths.  On 
the  median  side  of  this  opening  is  an  irregularly  torn  hyaline- 
looking  mass,  with  a  homogeneous  matrix  containing  one  or  two 
highly-stained  round  nuclei  imbedded  in  it.  The  edges  of  the 
mass  look  as  if  they  were  undergoing  some  process  of  disintegra- 
tion, being  seared  with  short  irregular  lines.  No  well  marked 
alteration  can  be  made  out  in  the  gray  substance  surrounding  the 
fissure,  the  infiltration  by  the  fresh  blood  cells  excepted.  The 
respiratory  fasciculus  is  very  near  the  border  of  the  irregular 
fissure,  but  is  surrounded  by  a  narrow  zone  of  gray  tissue.  It 
contains  a  single  red  corpuscle  lying  between  the  fibres. 

Scattered  irregularly  through  the  horns  on  both  sides,  the 
posterior  gray  commissure,  and  along  a  few  vessels  bearing 
trabeculse  in  Goll's  columns,  arc  the  same  hyaline-looking  masses 
as  in  the  intermediate  tract,  all  either  enclosing  or  adjacent  to  a 
sclerotic  vessel.     These  spots  present  the  same  general  character 
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as  that  in  the  fissure,  but  are  more  transparent  in  their  matrix,  and 
contain  few  or  no  nuclei,  while  the  line  of  demarcation  between 
them  and  the  surrounding  tissue  is  not  very  clearly  defined.  In 
the  left  half  of  the  commissure  is  quite  a  considerable  cavity, 
which  a  few  sections  lower  becomes  filled  by  the  hyaline  body 
(Fig.  2a). 

The  substance  of  Eolando  in  the  right  posterior  horn  has  a 
peculiarly  transparent  appearance,  and  has  lost  its  striations  in 
part,  while  the  small  round  nuclei  are  relatively  fewer  than  on 
the  opposite  side.  Weigert's  hematoxylin  shows  the  presence  of 
a  few  nerve  fibres  in  it.     The  entire  horn  is  diminished  in  size. 

In  the  succeeding  sections  the  fissure  slightly  contracts  in  size, 
as  is  represented  by  two  small  clefts  separated  by  a  band  of  gray 
tissue.  The  respiratory  fasciculus  is  now  entirely  destroyed. 
Partly  surrounding  the  cavity  and  in  the  adjacent  region,  both 
dorsally  and  ventrally,  are  quite  large  masses  of  hyaline  matter, 
from  which  prolongations  extend  to  the  posterior  commissure. 
At  its  centre  the  commissure  divides ;  the  posterior  branch  (which 
has  partly  undergone  the  hyaline  metamorphosis),  passes  laterally 
through  the  posterior  white  columns  to  the  right  posterior  horn, 
the  more  ventral  one  pursues  its  ordinary  course. 

The  root  fibres  after  passing  from  the  horns  both  anteriorly 
and  posteriorly  show  no  alterations  either  in  their  axes  ormyeline, 
but  on  the  right  root  zone  the  connective  tissue  is  more  thickened 
than  on  the  left  side,  probably  owing  to  a  slight  extension  of  the 
meningitis. 

Below  this  point  the  fissure  rapidly  widens  until  the  rupture 
extends  from  a  point  midway  in  the  anterior  pyramidal  tract, 
through  the  anterior  horn,  which  it  has  irregularly  though 
centrally  divided,  and  nearly  centrally  through  the  posterior  horn, 
the  blood  finally  making  its  exit  along  the  posterior  nerve  roots 
(Fig.  2).  The  walls  of  the  split  are  very  irregular,  and  are  com- 
posed of  approximately  normal  tissue,  with  here  and  there  a  spot 
of  the  hyaline  substance  along  the  edge.  The  red  corpuscles  have 
penetrated  but  a  short  distance  into  the  tissues,  and  there  are  no 
hematoidin  crystals  and  very  little  blood  debris  of  any  kind, 
except  the  scattered  red  and  white  corpuscles,  and  in  some  places 
clumps  of  both  together. 

A  few  sections  below,  the  right  horn,  though  divided  by  the 
effusion,  has  a  more  natural  shape,  corresponding  in  breadth  to 
its  fellow.  Hematoxylin  and  ecosin  staining  shows  many  amyloid 
corpuscles  scattered  irregularly  through  the  white  columns,  but 
nrost  numerous  in  the  sclerosed  tracts.     The  fissure  soon  begins 
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to  diminish  in  size,  and  extends  only  as  far  ventrally  as  the 
middle  of  the  anterior  horn  (Fig.  3).  Hyaline  matter  is  now 
met  with  only  in  the  median  portion  of  the  horn.  The  form  of 
the  horns  correspond  more  closely  with  the  usual  type. 

Slightly  lower  the  split  rapidly  narrows  until  it  is  represented 
at  first  by  three,  then  two,  finally  a  single  opening  in  the  centre 
of  the  intermediate  gray  tract,  the  places  where  the  openings 
were  being  filled  by  the  hyaline  product  more  or  less  homo- 
geneous. Larger  and  larger  niaases  fill  by  degrees  all  the  clefts, 
and  for  the  first  time  there  is  opportunity  to  study  the  central 
masses  free  from  disintegrative  influences. 

In  the  opposite  half  of  the  gray  columns  the  hyaline  areas  are 
less  common,  and  are  confined  solely  to  the  neighbourhood  of 
vessels.  Weigert's  method  shows  a  normal  contour  and  struc- 
ture in  the  white  commissural  fibres. 

Behind  and  close  to  the  gray  commissure  on  the  left  side  are 
two  large  veins  filled  with  plugs  of  a  nature  closely  correspondmg 
to  the  hyaline  masses.  Others  are  seen  in  different  parts  of 
the  gray  substance,  not  surrounded  by  any  hyaline  effusion.  The 
places  where  the  hyaline  product  is  seen  effused  around  a  blood- 
vessel generally  contain  an  artery,  and  not  a  vein  (Fig.  8),  but 
there  are  some  exceptions.  These  thrombi  stain  a  scarcely  per- 
ceptible blue  with  hematoxylin,  contrasting  somewhat  with  the 
deeper  blue  taken  up  by  the  outside  masses.  They  also  stain  a 
very  faint  rose  with  carmine. 

The  hyaline  product  exhibits  a  series  of  apparently  retrograde 
developments.  In  its  most  perfect  state  it  presents  an  almost 
homogeneous  character,  sometimes,  though  rarely,  a  round  some- 
what granular  nucleus  (Fig.  8)  derived  from  the  ground  substance, 
is  seen  imbedded  in  it ;  under  a  power  of  200  diameters  a  few 
faint  lines  can  be  seen,  apparently  continuing  into  the  substance 
of  Eolando.  Only  in  the  cervical  region  did  it  contain  a  few 
imbedded  multipolar  cells  in  process  of  yellow  granular  atrophy. 

A  second  variety  consists  of  the  same  substance  enclosing 
islets  of  the  Eolandic  substance,  through  which  the  hyaline  matter 
penetrates  and  destroys  the  ground  substance,  and  so  renders  the 
nuclei  less  frequent  and  granular,  and  reduces  the  medullated 
fibres  to  a  considerable  extent. 

The  third  type  shows  a  homogeneous  glassy  matrix,  contain- 
ing numerous  coarse-looking  fibres,  disposed  into  a  wide  irregular 
mesh-work  with  very  few  round,  and  no  stellate,  cells  in  its 
meshes  (Fig.  9).     These  cells  are  surrounded  by  a  deposit  stained 
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quite  brightly  with  carmine,  resembling  the  matrix  of  the  normal 
gelatinous  substance,  being  probably  derived  from  it.  The  coarse- 
looking  fibres  are  unstained  by  Weigert's  hematoxylon,  but  occa- 
sionally a  few  medullated  fibres  penetrate  among  the  meshes, 
though  most  of  these  disappear  at  the  margin.  It  was  directly 
in  the  path  of  this  last-described  formation  that  the  hemorrhage, 
apparently  coming  from  above,  had  followed. 

After  passing  the  restricted  area  where  the  hyaline  masses  fill 
the  cavity,  the  fissure  opens  again,  and  becomes  free  from  all  but 
traces  of  the  abnormal  formation,  while  its  walls  are  formed  of 
quite  normal  gray  substance  with  but  few  blood  corpuscles  around 
the  margin.  In  the  gray  tissue  more  veins  are  seen  filled  with 
hyaline  thrombi. 

The  nerve  cells  present  rather  more  alterations  than  higher  in 
the  cord.  Many  are  normal;  others  have  central  deposits  of 
granular  matter  completely  hiding  the  nucleus  ;  in  others  the  pro- 
longations are  obscure  and  cannot  be  followed  any  distance.  A 
few  cells  are  also  partly  destroyed  by  the  granular  invasion,  like 
those  in  the  brain. 

Beyond  this  point  the  split  grows  smaller  and  is  crossed 
by  strands  of  normal  tissue.  In  the  succeeding  sections  all  traces 
of  the  hyaline  substance  have  disappeared  from  the  fissm-e  and 
its  immediate  vicinity.  The  cavity  looks  as  if  it  had  been  made 
by  the  blood  penetrating  downward  in  the  intermediate  tract ;  the 
trabeculaa  crossing  it  have  been  torn,  and  show  on  their  margins 
bundles  of  disassociated  medullated  fibres,  whilst  partly  free  ends 
exist  in  the  cavity.  Blood  corpuscles  are  very  numerous  along 
the  edges  and  upon  the  strands.  The  hyaline  matter  is  now  con- 
fined to  the  vicinity  of  the  commissure.  The  eavity  comes  to  an 
end  below  the  exit  of  the  seventh  cervical  nerve. 

Dorsal  Ecgion. — Hyaline  changes  similar  to  those  found  in 
the  cervical  enlargement  occur  in  all  parts  of  this  region,  though 
diminished  in  quantity.  The  central  canal  is  occluded,  but  no- 
where can  a  second  fissure  be  found.  The  pyramidal  tracts  are 
slightly  sclerosed  as  above,  and  contain  a  larger  proportion  of  amy- 
loid corpuscles.  Small  hyaline  deposits  are  occasionally  found  in 
the  commissural  region,  and  at  the  apex  of  the  fascicles  of  Goll. 
The  most  striking  abnormality  in  this  region  is  the  alteration  of 
the  columns  of  Clarke ;  the  gray  commissure  is  broadened  a  good 
deal,  while  the  characteristic  cells  of  these  columns  are  found  in 
considerable  numbers  quite  up  to  the  median  line  (Fig.  G).  The 
multipolar  cells  of  the  entire  dorsal  tract  shew  alterations  similar 
to  those  higher  up,  but  the  number  of  normal  cells  is  relatively 
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greater.  The  fungoid  granulations  covering  the  nuclei  give,  when 
fully  developed,  a  very  curious  appearance  to  the  cells. 

In  the  upper  lumbar  tract,  the  region  of  the  second  split,  the 
cord  exhibits  considerable  irregularities  of  formation,  the  gray 
parts  being  especially  involved.  The  left  posterior  horn  is  much 
less  developed  than  the  right.  Heavy  irregularly-shaped  masses  of 
gray  tissue  containing  groups  of  multipolar  cells  scattered  every- 
where through  it,  form  the  commissure  (Fig.  7).  The  second 
split  is  on  the  side  opposite  to  the  cervical  one,  and  commences 
ventrally  near  the  middle  of  the  anterior  horn  with  a  mesial 
branch,  containing  many  torn  bundles  of  tissue  extending  into  it 
and  covered  with  clumps  of  blood  cells  without  debris  (Fig.  7). 

The  split  in  the  posterior  horn  follows  very  closely  the  middle 
of  the  column,  and  is  separated  from  the  pyramidal  tract  by 
a  broad  band  of  gray  matter,  the  blood  having  made  its  exit  near 
the  mid-part  of  the  horn.  At  the  most  ventral  part  of  the  fissure 
in  the  anterior  horn,  is  an  irregularly  circular  area,  which  takes 
up  little  carmine,  and  is  seen  on  examination  with  higher  powers 
to  be  densely  packed  with  red,  and  less  numerous  white,  blood 
corpuscles.  About  the  junction  of  the  dorsal  and  mid-third  of  the 
horn  is  a  spot  of  the  hyaline  formation  containing  several  vessels 
with  thickened  walls.  Except  for  this  spot  there  is  no  sign  of  any 
hyaline  degeneration  in  the  horn.  Degeneration  as  a  whole, 
indeed,  is  rarer  than  in  the  regions  just  examined,  the  only  other 
place  where  it  exists  being  on  the  right  of  the  central  canal  (Fig.  7), 
where  a  large  mass  with  an  extremely  large  vein  at  the  periphery, 
encloses  a  minute  arteriole.  At  one  end  of  this  area  is  a  small 
cavity  containing  a  quantity  of  free  blood  corpuscles,  a  few  of 
which  have  infiltrated  the  tissues.  The  state  of  the  ganglion 
cells  is  the  same  as  in  the  dorsal  tract. 

Middle  and  Loiuer  Lumbar  Bcgions. — The  cord  now  loses  for 
the  first  time  the  anterior  sclerosed  tract,  while  the  lateral  one 
assumes  the  usual  pyramidal  form,  retreating  somewhat  from  the 
horn  with  its  base  upon  the  peripheral  margin.  Cell  changes  are 
more  decided  than  they  have  been  heretofore,  the  majority  of  the 
cells  containing  some  diffused  yellow  pigment,  while  a  very  large 
number  have  become  very  transparent,  losing  nucleus  and  nu- 
cleolus, and  to  a  great  extent  their  prolongations.  The  gray 
tracts  show  an  increased  number  of  large  and  empty  veins  running 
in  all  directions.  In  the  tracts  of  Burdach,  at  some  distance  from 
the  margin  of  the  horns,  arc  islands  of  gray  substance,  containing 
each  three  or  four  multipolar  cells.  These  are  sometimes  quite 
isolated,  sometimes  connected  by  a  band  to  the  horn. 
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Hyaline  deposits  are  frequent  in  the  commissure  and  mid-parts 
of  the  horns,  and  always  have  a  vessel  in  their  immediate  vicinity. 
Venous  thrombi  are  occasionally  met  with.  No  deposits  are  seen 
in  the  white  matter.  The  meningitis  is  more  marked  along  the 
posterior  than  around  the  anterior  columns,  though  nowhere 
extensive.     The  nerve  roots  are  to  all  appearances  perfect. 

The  vascular  system  offers  considerable  variations  in  the 
different  columns  of  the  cord ;  in  the  sclerosed  areas  there  is 
great  proliferation  of  nuclei  in  the  adventitia  ;  veins  of  large 
calibre  predominate  in  numbers  over  the  arterioles  ;  the  media 
has  an  extremely  glassy  appearance,  in  which  no  fibres  of  a 
muscular  nature  can  be  seen.  The  intima  shows  a  slight  increase 
of  nuclei.  In  the  other  white  tracts  the  vessels  have  a  nearly 
normal  aspect.  In  the  gray  columns  the  nuclei  of  the  intima  are 
increased  in  numbers,  the  muscularis  is  somewhat  thickened,  the 
adventitia  is  normal,  or  in  those  vessels  surrounded  by  the 
hyaline  product  it  is  sometimes  almost  lost,  the  hyaline  matter 
penetrating  between  adventitia  and  muscularis  to  such  an  extent 
as  partially  to  destroy  the  former,  or  to  push  it  away  from  the 
media. 

The  reticular  sclerosis  presents  nearly  the  same  character 
throughout  the  cord  as  in  the  medulla,  becoming  a  little  denser 
in  the  lumbar  region. 

The  complicated  changes  found  by  microscopic  exam- 
ination renders  an  analysis  a  rather  difficult  task.  In  the 
cord  we  have  a  series  of  blood-ruptures,  bursting  through 
the  pia  mater,  an  anatomical  feature  that  hitherto  has  not 
been  described  ;  apoplexy  of  the  cord  is  commonly  due  to 
the  breaking  of  one  or  more  small  arterioles  and  the  effusion 
of  a  comparatively  small  quantity  of  blood,  generally  with 
infiltration  along  the  central  axis  ;  but  here  we  have  an 
effusion  so  great  as  to  partly  destroy  the  gray  column  for 
several  centimetres,  and  issuing  with  sufficient  force  through 
the  posterior  nerve  roots,  not  to  infiltrate  beneath,  but  to 
tear  through  a  not  greatly  inflamed  pia.  Obviously  we  have 
here  another  condition  in  which  numerous  small  and  large 
vessels  were  simultaneously  involved  to  produce  such  exten- 
sive damage.  The  minute  examination  shows  in  the  struc- 
tures in  which  the  central  haemorrhage  must  have  taken  place 
numerous  foci  of  a  hyaline-looking  mass,  with  its  greatest 
development  in  the  intermediate  tract  of  the  cervical  horn 
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but  with  other  spots  both  in  the  cervical  and  lumbar  regions 
where  this  hyaline  product  is  undergoing  a  degenerative 
resolution,  evinced  by  the  cavity  formation  and  tendency  to 
haemorrhage  (lumbar  region).  What  is  this  new  formation? 
It  can  hardly  be  considered  as  actually  gliomatous,  for  it  is 
lacking  in  the  multiferous  connective-tissue  fibres,  and  the 
round  and  stellate  cells  of  ordinary  medullary  glioma  ;  the 
only  cells  it  contains  are  the  round  cells  derived  from  the 
gelatinous  substance  of  Eolando,  while  the  fibres  in  the  most 
perfectly  developed  formations  are  extremely  scant.  Is  it 
a  new  formation  derived  from  some  blood  exudation  and  more 
closely  allied  to  Von  Eecklinghausen's  hyaline  substance  ? 
We  have  in  nearly  every  focus  a  bloodvessel,  generally  a 
small  arteriole,  sometimes  a  vein,  often  both,  imbedded  in 
the  hyaline  formation ;  and  more  rarely  veins  filled  with 
hyaline  thrombi.  This  looks  as  if  the  product  were  a 
peculiar  exudation  from  the  bloodvessel,  which  after  ab- 
sorbing, and  to  a  certain  extent  destroying,  the  surrounding 
tissues,  underwent  itself  a  further  change,  broke  down  with 
cavity  formation,  or  in  some  places,  as  we  have  seen,  with 
accompanying  rupture  of  the  vessels,  and  consequent  haemor- 
rhage, which  at  last  became  so  extensive  as  to  produce 
almost  instant  death. 

Chemical  testing  throws  little  light  on  the  nature  of  this 
hyaline  substance.  Iodine  colours  it  slightly  or  not  at  all ; 
concentrated  sulphuric  acid  is  without  action  upon  it ;  am- 
monia only  causes  it  to  shrink  slightly.  Colour  reactions  are 
equally  uncertain  :  carmine  colours  it  only  faintly  ;  hema- 
toxylon  more  deeply  ;  cosine  of  various  shades ;  and  it  is 
hardly  tinged  at  all  by  safranin  ;  hence  we  can  only  form 
the  conclusion  that  it  is  an  albuminoid  product  more  allied 
10  the  hyaline  substances  than  to  anything  else.  The  en- 
closed cellular  elements  also  in  a  measure  correspond  to 
Eecklinghausen's^^  description  of  the  hyaline  degenera- 
tion. 

The  cavity  formation  in  the  principal  focus  of  the  de- 
generation calls  our  attention  to  the  disease  called  syrin- 
gomyelia, and  on  looking  over  the  literature  on  that  subject, 
especially  the  careful  monograph  of  Anna  Baiimler-^  we  find 
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ill  the  year  1828  a  case  recorded  by  Hiitin,-'^  in  which  the 
dorsal  cord  is  described  as  being  of  a  glassy  appearance. 
Later,  Steudener,^^  in  describing  a  case  of  syringomyelia 
says  :  "The  gray  substance  which  has  a  fine  cell  appearance 
is  changed  to  a  homogeneous  colloid  mass  ;  though  in  the 
neighbourhood  of  the  degenerated  places  it  shows  otherwise 
very  little  alteration  ;  while  Langhans^^  in  the  case  of  a  girl, 
nineteen  years  old,  mentions  that  no  new  formation  preceded 
the  existence  of  the  ca^dty,  which  depends  upon  the  burrowing 
of  a  honogeneous  gelatinous  mass  between  the  existing 
elements,  the  latter  being  pressed  together  and  degenerated. 

These  three  observations  are  all  that  strictly  appertain  to 
our  subject.  Langhans'  examination  is  strikingly  like  our 
own  in  the  penetration  and  destruction  of  the  surrounding 
elements  by  the  invading  mass. 

HEemorrhage,  while  comparatively  rare  in  syringomyelia, 
has  occurred  a  number  of  times.  The  following  six  cases 
are  to  be  found  in  the  literature  on  that  subject :  Lancer aux,^" 
Schuppel,^"  Schultze,^^  Simon,^-  Westphal  ^^  (minute  capil- 
lary haemorrhages),  and  Gowers.^^  The  first  mentioned 
example  is  cited  by  Hayem  in  his  thesis  on  hgematomyelia. 

Of  the  various  theories  as  to  the  origin  of  syringomyelia 
this  case  stands  in  the  closest  agreement  with  Schultze's  ^^ 
opinion  that  the  cause  of  the  ca\'ity  formation  is  due  to  a 
gliomatous  formation,  in  which  the  ca\dty  originates  chiefly 
as  a  result  of  a  degeneration  and  absorption  of  tissue- 
elements,  and  in  less  degree  in  consequence  of  other  changes, 
among  which  vascular  stasis  may  take  part.  On  the  other 
hand,  we  have  a  spinal  marrow  showing  numerous  con- 
genital defects,  which  may  without  doubt  have  plaj-ed  an 
important  role  in  the  genesis  of  the  new  formation — in  a 
predisposition,  by  its  want  of  its  normal  development,  to 
take  on  degenerative  lesions  with  facility. 

I  touch  upon  the  sclerosis  of  the  pyramidal  tracts  with 
a  feehng  of  considerable  hesitation.  At  the  autopsy  a  clot 
or  softening  was  expected  and  most  carefully  looked  for,  but 
the  vertical  pachymeningitis  was  the  only  definite  lesion 
found.  Moreover,  the  capsules  were  sound  to  all  appear- 
ances ;  in  the  bull)  atrophy  of  the  right  pyramid  was  clearly 
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marked,  but  in  the  pons  no  focus  of  disease  could  be  seen  on 
transverse  section — at  least  as  far  as  the  only  examination 
permitted  by  the  unsatisfactory  state  of  the  organ,  revealed 
to  the  eye.  Microscopic  examination  of  the  region  of  the 
internal  capsules  gave  only  the  very  indefinite  appearance 
of  the  bundles  passing  through  the  ganglia  adjacent  to  the 
capsules,  containing  a  small  proportion  of  fibres  in  com- 
parison to  the  size  of  the  bundle.  The  cortex  furnishes  the 
only  definite  change  found  in  the  nervous  elements  of  the 
brain — a  marked  granular  destruction  of  the  cortical  cells. 
Unfortunately,  again,  only  a  part  of  the  motor  region  was 
preserved,  and  we  do  not  know  if  this  degeneration  was 
general. 

Nevertheless,  in  the  motor  region — corresponding  to  the 
part  which  innervated  the  paralytic  leg — the  degeneration  is 
well  marked,  so  much  so  that  many  cell-nests  are  almost 
totally  destroyed. 

In  the  pyramid  and  through  the  cord  we  have  not  that 
form  of  descending  sclerosis  that  we  meet  with  after  a 
cerebral  haemorrhage  or  softening,  with  its  dense  fibroid 
tissue  and  thick  walled  vessels,  but  what  is  denominated 
"  reticulated  sclerosis "  by  Pitres — in  which  the  fibroid 
tissue  is  comparatively  scanty,  the  meshes  large,  the 
arteries  few,  and  the  veins  numerous.  A  sclerosis  analo- 
gous to  the  present  one  is  described  by  Ballet  and  Minor "'" 
in  the  study  of  a  case  of  false  combined  sclerosis  (lateral 
amyotrox^hic) ,  and  by  them  depicted  in  a  plate  in  contrast 
with  the  dense  sclerosis. 

To  recapitulate:  We  have  the  history  of  a  man  who 
presented  during  eighteen  months  the  symptoms  of  a 
gradually  increasing  spinal  hemiplegia,  with  spastic  symp- 
toms and  atrophy.  No  localised  mischief  is  found  in  the 
cortex,  capsules  or  pons,  and  only  on  microscopic  investiga- 
tion do  we  find  the  atrophy  of  cortical  cells,  which  v/e 
can  hardly  suppose  to  bo  due  to  the  very  moderate  pressure 
of  the  pachy-meningitic  thickening.  We  are  compelled  to 
look  to  another  process  for  an  explanation  to  the  amyotrophic 
lateral  sclerosis ;  though  in  many  ways  the  symptoms  of  that 
affection  do  not  agree  with  those  present  in  our  case.     We 
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have  no  degeneration  of  the  bulbar  nuclei,  and  the  paralysis 
does  not  begin  in  the  cervical  region.  The  degeneration  of 
the  ganglion  cells  in  the  anterior  horns,  though  considerable 
in  both  the  cervical  and  lumbar  enlargements,  is  pretty 
equally  diffused  over  both  sides.  On  the  other  hand,  how- 
ever, we  have  the  cortical  degeneration,  frequently  met  with 
in  amyotrophic  sclerosis,  and  which  Marie  ^''  declares  to 
exist  in  all  cases  of  this  affection. 

But  sclerosis  of  one  pyramidal  system  is  not  known  even 
to  exist,  unless  we  assume  its  occurrence  in  a  few  cases  of 
Brown-Sequard's  paralysis,*  and  I  offer  this  hypothesis  only 
in  the  absence  of  any  other  possible  explanation  of  the  eti- 
ology of  the  hemiplegia. 

In  the  history  we  have  seen  that  Wesley  is  said  to  have 
complained  of  tinglings  and  loss  of  feeling  in  the  paretic 
leg.  Now  in  the  lumbar  enlargement  (Fig.  7),  and  extending, 
too,  for  some  distance  in  the  cord's  long  diameter,  we  found 
a  mass  of  the  hyaline  matter  situated  in  the  right  half  of  the 
commissure,  and  in  such  a  position  as  to  involve  partly  the 
gray,  partly  the  white,  commissural  tracts.  It  was  cer- 
tainly a  curious  confirmation  of  the-  history  given  by  the 
patient's  friends,  to  discover  the  existence  of  this  little  mass 
of  hyaline  substance,  when,  according  to  the  generally  ac- 
cepted ideas  of  the  decussation  of  the  sensory  paths  in  the 
cord,  a  section  of  the  tract  would  produce  disturbance  of 
sensation  on  the  opposite  side  of  the  body. 
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LAEYNGISMUS. 

BY  \VILLIA:\r  GAY,  M.D.,  M.E.C.P. 

Coming  vv^ithiii  the  province  of  the  laiyngologist,  the 
tjeneral  and  children's  physician  and  the  neurologist,  laryn- 
gismus has  been  regarded  from  so  many  points  of  view,  and 
has  received  such  an  amount  of  attention  that  clinically  little 
or  nothing  remains  to  be  told.  A  less  fortunate  result  of 
this  extensive  study  is  seen  in  the  numerous  array  of  theories 
concerning  the  pathology  of  the  disease,  some  of  which  are 
based  upon  insufficient  observation,  others  are  purely  specu- 
lative, and  not  one  indeed  seems  to  adequately  account  foi' 
laryngismus  in  all  its  aspects.  Under  these  circumstances  I 
may  perhaps  be  justified  in  bringing  forward  the  present 
attempted  explanation  of  a  disease  which  has  already  been 
the  subject  of  so  much  consideration.  But  before  studjdng 
the  nature  of  the  affection  it  is  necessary  to  emphasise  some 
of  its  main  characters  and  associations,  even  at  the  risk  of 
repeating  what  has  often  been  said  before. 

Certain  definite  facts  are  known  concerning  its  etiology. 
All  writers  admit  the  important  mlc  played  by  rickets  in  this 
respect,  though  the}'  differ  to  a  certain  extent  as  to  the 
frequency  of  the  concurrence  of  the  two  affections.  Gee  ^ 
believes  that  in  nearly  every  case  there  is  some  evidence  or 
other  of  the  presence  of  rickets,  and  with  this  statement  West  - 
agrees.  My  own  figures  are  identical  with  those  of  Gee  (forty- 
eight  cases  out  of  fifty).  Henoch^  and  Flesch  believe  that 
rickets  is  present  in  at  least  75  per  cent,  of  laryngismic  subjects, 
Steffen  '^  90  per  cent,  but   Goodhart "'"'  only  found  it  twenty 

'  '  r>atholoinp\v's  Hospital  I!t'])<)rts "  vol.  iii.  1807. 

■-'  Diseases  of  InfaiK.-y  and  ciiihlhood."  si.\th  edition,  p.  102. 

•' ■  Diseases  of  Children.'  p.  71. 

"  Ziemssen's  Handbook.'  vol.  vii.,  p.  107. 

•■•■  Di-seases  of  Children,'  lirst  edition,  p.  250. 
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times  in  his  thirty-four  cases  of  laryngismus.  It  is  possible 
that  the  statistics  obtained  from  Great  Ormond  Street 
Children's  Hospital  (West,  Gee's  and  my  own)  overesti- 
mate the  frequency  of  rickets,  for  it  is  the  exception  there  to 
find  a  child  who  does  not  present  some  of  the  features  of  that 
disease.  Some  of  the  discrepancy  may  probably  be  accounted 
for  by  the  inclusion  in  one  list  of  slight  cases  of  rickets 
which  would  be  ignored  in  another.  It  is  to  be  remembered, 
however,  that  laryngismus  does  not  necessarily  fall  most 
heavily  upon  those  who  have  the  most  marked  signs  of 
rickets.  Indeed,  in  some  of  the  most  severe  cases  I  have 
seen,  the  only  evidence  of  rickets  consisted  in  beading  of 
the  ribs,  delayed  dentition,  and  a  too  patent  fontanelle. 
Similarly  laryngismus  is  very  often  conspicuous  by  its 
absence  in  those  cases  of  rickets  in  which  great  thoracic 
deformity  is  the  most  striking  feature.  This  is  an  important 
fact  in  connection  with  the  theory  entertained  by  Hugh- 
lings  Jackson,  and  will  be  reverted  to  later  on'.  After  the 
publication  of  his  paper  I  took  notes  of  all  cases  of  severely 
collapsed  chests  coming  under  my  notice  at  Great  Ormond 
Street  during  the  laryngismic  season,  and  not  one  was 
complicated  with  laryngeal  spasm. 

This  season  was  independently  brought  into  prominence 
by  Gee  and  Flesch,^  though  it  had  been  noticed  casually  by 
some  preceding  writers  and  even  by  Hippocrates,-  who,  writing 
of  the  asthma  of  children  (  -  probably  laryngismus),  says, 
"  It  occurs  during  winter  in  cities,  whose  confined  situation 
precludes  them  from  due  exposure  to  the  evaporating  in- 
fluence of  the  sun  and  winds,"  &c.,  &c.  Of  sixty-three  cases 
observed  by  Gee  during  a  course  of  three  years,  fifty-eight 
occurred  from  January  to  June  (inclusive),  and  five  only 
from  July  to  December.  This  curious  and  important  fact 
he  interprets  by  supposing  that  ''  the  weather  necessitates 
the  keeping  of  children  indoors,  and  may  be  in  one  room  for 
a  long  time,  thus  begetting  a  nervous  erethism,  which  shows 
itself  as  a  spasmodic  diathesis."  In  very  many  cases  such  a 
history  can  be  obtained,  and  the  following  case  is  a  sufficiently 

'  St.  Rartholoinfiw  Hospital  Eeports,  vol.  iii..  1807. 
-Hippoc.  Fccsil  Francof.  1(;;21,  p.  281. 
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striking  illustration  of  it.  A  girl  of  six  (the  only  living  child) 
was  brought  to  Great  Ormond  Street  with  severe  laryngis- 
mus, which  recurred  each  winter.  On  inquiry  I  found  that 
she  was  kept  in  one  room,  swathed  in  flannels,  with  a  fire 
night  and  day,  and  a  screen  in  front  of  the  door.  In  this 
way  she  was,  as  it  were,  hermeticallj^  sealed  up  for  the  whole 
of  each  succeeding  winter.  A  "due  exposure  to  the  evaporat- 
ing influence  of  the  sun  and  winds,"'  coldish  baths  and  cod- 
liver  oil  soon  relieved  her  of  her  laryngismus,  and  as  the 
hygienic  precautions  were  continued  throughout  the  next 
winter,  she  suffered  no  relapse.  An  older  brother,  who  had 
been  coddled  in  the  same  way,  died  in  an  attack  of  laryngis- 
mus— a  \'ictim  probably  to  misdirected  solicitude.  Very 
generally  the  same  tale  was  told,  "we  thought  it  better  to 
keep  the  children  indoors  in  case  thej'  caught  cold."  So 
they  were  kept  indoors  and  ver}-  often  remained  there  the 
whole  winter. 

To  what  extent  laryngismus  is  directly  hereditarj'  is  of 
course  difficult  to  determine,  but  it  is  common  to  find  that 
its  subjects  are  derived  from  a  very  neurotic  strain.  In 
eighteen  of  my  own  cases  (fifty)  there  was  ample  evidence  of 
such  a  neuropathic  heredity.  It  sometimes  happens  that  at 
the  appropriate  age,  each  member  of  a  famil}^  is  attacked  with 
laryngismus.  I  have  myself  met  with  instances  of  this,  but 
none  so  striking  as  those  recorded  by  Eeid^  and  Gerhardt." 
According  to  the  former  authority,  out  of  a  famil}^  of  fifteen 
only  one  escaped,  and  in  ten  the  disease  proved  fatal,  and 
the  latter  records  an  instance  in  which  seven  children  were 
attacked  out  of  a  family  of  nine.  In  such  cases  there  is 
probably  a  strongly  marked  neurotic  heredity,  and  the 
children  are  all  brought  up  under  the  same  faulty  hygienic 
conditions. 

The  most  usual  age  at  which  the  disease  first  occurs  is 
from  the  seventh  to  the  twenty-fourth  month.  Cases  com- 
mencing some  months  before  this  should  be  regarded  with 
a  certain  amount  of  suspicion,  especially  those  dating  from 
birth,  of  which  an  instance  is  recorded  by  Mackenzie^     On 

^Lancet,  May  1st,  1S47.         -  Lchrhvclt  dcr  k'nuhvhranMcltcn.  1S71,  p.  28-3. 
•■"  Diseases  of  Larvnx,"  vdI.  i.,  p.  4Si'. 
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the  other  hand  it  is  not  at  all  uncommon  for  laryngismus  to 
recur  every  winter  for  four  or  five  years,  and  sometimes  even 
longer.  As  a  rule  more  boys  than  girls  are  attacked  ;  Steffen, 
from  a  large  number  of  statistics,  puts  the  proportion  at  two 
to  one.  My  own  figures,  twenty-six  females  and  twenty-four 
males,  are  too  few  to  invalidate  the  general  conclusion.  No 
reason  has  yet  been  suggested  to  explain  this  greater  prone- 
ness  of  males  to  the  affection,  but  Hilton  Fagge^  recalls  the 
fact  that  there  is  the  same  peculiar  liability  of  males  to 
tubercular  meningitis,  and  regards  the  two  observations  as 
equally  inexplicable. 

There  are  many  exciting  causes.  Paroxysms  are  com- 
mon at  any  time  during  sleep,  but  especially  so  an  hour  or 
two  after  the  child  has  been  put  to  bed,  or  in  the  early 
morning.  A  passionate  cry  is  almost  certain  to  bring  on  an 
attack  in  a  laryngismic  subject  ;  laughing  much  less  surely. 
The  act  of  swallowing  frequently  starts  a  paroxysm,  which 
may  thus  come  on  as  the  child  is  sucking  at  the  breast. 
Such  attacks  are  generally  only  slight  and  represented  by  a 
simple  crow.  In  severe  cases,  exposure  to  wind,  sudden 
change  of  temperature,  excitement,  straining,  as  at  stool, 
and  sometimes  even  dandling  in  the  arms  are  sufficient  to 
produce  laryngeal  spasm. 

The  classical  description  of  the  paroxysm  by  Dr.  West 
is  too  well  known  to  need  repetition.  Some  fail  to  recognise 
laryngismus  unless  all  the  severe  symptoms  there  recorded 
are  present,  but  incomplete  forms  of  the  disease  are  by  no 
means  rare.  There  may  be  no  crow,  even  in  some  of  the 
very  worst  cases  and  of  this  fact  we  were  one  day  impres- 
sively made  aware  at  Great  Ormond  Street.  A  strong 
healthy-looking  child  was  waiting  with  his  mother  in  the 
out-patient  room,  when  for  some  reason  it  got  into  a  passion, 
became  blue  and  asphyxiated  and  was  brought  into  Dr. 
Abercrombie's  consulting  room,  dead,  having  practically  died 
from  temper.  The  child  had  had  previous  attacks  when 
angry,  but  had  never  crowed.  For  these  he  was  brought  to 
the  hospital  and  from  the  liistory  we  obtained  at  the  time, 
no  doul^t  was  left  in  our  minds  that  the  case  was  one  of 
' '  Practice  of  Medicine,'  first  edition,  vol.  ).,  p.  787. 


486  LAEYNGISMUS. 

laryngismus.  The  spasm  maj'-  be  incomplete,  so  that 
sufficient  room  is  present  between  the  more  or  less  closelj' 
adducted  vocal  cords  to  allow  of  the  passage  of  air.  In  this 
case,  there  is  a  mere  croupy  sound  with  each  inspiration, 
which  produces  only  slight  cyanosis  and  troubles  the  child 
but  little.  Older  patients  of  from  five  to  ten  years  some- 
times experience  a  choking  sensation  on  swallowing  or  crying, 
])ut  there  may  be  no  croupy  sound  and  only  slight  cj^anosis. 
A  clue  to  all  these  cases  is  afforded  by  the  contraction  of 
certain  facial  muscles  on  mechanical  irritation  of  the  facial 
nerve  branches — facial  irritabilit}'.^  Dr.  Abercrombie  was 
accustomed  to  point  out  to  his  students,  when  I  first  became 
his  clinical  assistant  at  Great  Ormond  Street,  that  on 
smartly  brushing  the  forefinger  an  inch  or  so  to  the  outer 
side  of  the  external  angle  of  the  orbit,  a  contraction  of  the 
orbicularis  palpebrarum  ensued  in  cases  of  laryngismus,  and 
that  when  pronounced  the  corrugator  supercilii  participated. 
I  subsequently  found  that  by  percussion  just  below  the 
malar  eminence,  contraction  of  the  zygomatics,  levator  labii 
superioris  proprius,  levator  labii  superioris  alsequse  nasi  and 
pyramidalis  frequently  took  place.  Facial  irritability  is  best 
obtained  in  cases  of  laryngismus  with  carpo-pedal  contrac- 
tions (  =  tetany).  In  them  mechanical  irritation  of  the 
main  trmik  of  the  nerve  in  front  of  the  ear,  causes  a  simple 
contraction  of  the  before-mentioned  muscles,  exactly  similar 
to  the  effect  produced  by  the  making  or  breaking  of  a  fairly 
strong  galvanic  current.  I  have  notes  of  sixty-four  cases 
in  which  facial  irritabihty  was  obtained.  Larj-ngismus  was 
present  in  forty-seven,  and  of  these  nine  had  con\Tilsions, 
seven  tetany,  and  one  nutatory  spasm  of  the  head  as  well. 
Of  the  remainder,  convulsions  alone  were  present  in  one 
case,  migrane  in  two,  and  tetany  in  one  (an  adult).  In  only 
eleven  cases  was  no  neurosis  discoverable,  and  of  these  three 
had  whooping  cough,  in  which  disease  the  neurotic  element 
is  fairly  well  marked.  There  were  some  signs  of  old  or 
recent  rickets  in  fifty-six  cases,  no  evidence  at  all  in  four, 
and  doubtful  (on  account  of  age  of  patients)  in  the  fonv 
others.  The  most  common  age  to  obtain  facial  irritability 
'  See  'Tetany  in  Young  Children,'  by  J.  Abercrombie,  ]).ll. 
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is  from  the  7th  till  the  30th  month,  but  it  occurs  occasion- 
ally at  any  rate  till  the  twelfth  year,  and  was  present  in  the 
case  of  a  girl  of  eighteen,  the  subject  of  tetany.  Of  the 
sixty-four  cases,  twenty-eight  were  males  and  thirty-six 
females.  An  interesting  family,  consisting  of  four  girls  may 
here  be  mentioned,  in  all  of  whom  facial  irritability  was  well 
marked  at  the  same  time.  In  two  of  them  no  history  of 
laryngismus  could  be  obtained,  but  the  second  child  was  sup- 
posed to  have  suffered  the  whole  winter  from  whooping 
cough,  which  w^as  almost  certainly  laryngismus,  and  the 
youngest  was  subject  to  severe  laryngeal  spasm.  That  a 
close  connection  exists  between  the  two  conditions  can 
hardly  be  doubted  from  the  following  considerations.  They 
both  occur  at  the  same  period  of  life,  are  in  some  way  or 
another  both  associated  with  rickets,  are  common  during 
the  first  six  months,  and  less  frequently  met  with  during  the 
last  six  months  of  the  year,  and  of  my  fifty  cases  of  laryng- 
ismus, facial  irritability  was  present  in  forty-seven.  In 
many  of  these  there  was  a  gradually  increasing  difficulty  in 
eliciting  the  facial  irritability  as  the  laryngismus  improved, 
but  as  a  general  rule  some  slight  contraction  of  the  mus- 
cles could  be  obtained  after  all  croupiness  had  disappeared. 
Finding  the  peripheral  nerves  of  the  limbs  in  a  similar 
condition  of  increased  excitability  in  all  the  cases  of  tetany 
that  came  under  my  notice,  I  tried  those  of  laryngismic 
patients  (who  had  easily  obtainable  facial  irritability),  and 
found  that  they  were  excitable  to  mechanical  stimulation  in 
direct  proportion  to  their  accessibility.  The  facial  nerve 
always  responded  the  more  readily,  no  doubt  because  it  was 
so  superficial  and  very  easily  irritated  by  pressure  against 
the  underlying  bone,  and  for  these  reasons  it  often  happened 
that  when  the  resulting  contraction  of  the  facial  muscles  was 
slight,  those  of  the  extremities  did  not  respond  at  all.  It  is 
evident,  therefore,  that  the  importance  of  facial  irritability  is 
not  limited  to  the  area  of  the  seventh  nerve,  but  is  signifi- 
cant of  an  increased  excitability  of  probably  all  the  motor 
nerves  in  the  body,  and  this  is  of  especial  interest  because  it 
seems  to  bridge  over  and  connect  laryngismus  with  tetany 
as  it  occurs  in  children.     For  a  long  time  carpo-pedal  con- 
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tractions  were  included  among  the  symptoms  of  laryngismus, 
but  since  tliey  occur  in  the  adult  uncomplicated  with  any 
laryngeal  spasm,  they  have  been  raised  to  the  dignity  of  a 
substantive  disease  and  dubbed  tetany.  Nevertheless,  there 
is  a  close  connection  between  the  two  affections,  as  they 
occur  in  children.  They  are  both  liable  to  come  on  at  the 
same  age  in  rickety  children,  both  present  the  increased 
motor  excitability  (which  is,  however,  much  more  marked  in 
cases  of  tetany),  and  carpo-pedal  contractions  are  almost 
always  associated  with  severe  laryngeal  spasm. 

Laryngismus  is  often  complicated  with  convulsions.  Of 
Gee's  ^  fifty  cases,  nineteen  had  general  convulsions,  and 
Goodhart  notices  the  same  coincidence  eight  times  in  his 
thirty  cases  of  laryngismus.  Of  my  own  cases  nine  had 
convulsions  also.  The  question  naturally  arises,  is  laryn- 
gismus ever  accompanied  with  loss  of  consciousness  and 
does  the  spasm  ever  spread  to  the  extremities  and  other 
parts,  so  that  it  is  possible  to  obtain  a  serial  gradation 
between  laryngismus  and  fully-developed  eclampsia  ?  The 
observations  of  some  good  authorities  would  seem  to  point 
to  an  aifirmative  answer.  Thus  Sturges^  asserts  that  not 
only  is  the  diaphragm  affected — sometimes  alone,  but  that 
the  limbs  may  be  convulsed.  The  ocular  muscles  are  re- 
ported to  have  participated  in  a  case  recorded  by  Cheadle,^ 
and  Henoch  "^  asserts  that  spasm  commencing  in  the  larynx 
may  spread  to  other  parts  of  the  respiratory  apparatus — to 
the  ocular  nmscles,  masseters  and  temporals.  He  concludes 
by  saying  that  "  as  far  as  he  can  judge,  he  believes  that  a 
short  loss  of  consciousness  occurs  during  severe  attacks  of 
spasm  of  the  glottis ;"  ]:)ut  this  must  be  an  extremely 
diflicult  matter  to  decide.  So,  too,  in  regard  to  the  limbs ; 
in  the  convulsive  and  desperate  efforts  of  the  child  to  obtain 
air,  it  is  quite  conceivable  that  the  limbs  might  assume 
positions  simulating  those  found  in  general  convulsions. 
It  would  seem  safer  therefore  at  present  to  suspend  judg- 
iiRMit  on  this  matter  until  more  evidence  is  forthcoming. 

'  '  Bart.  IIosp.  Ivpports,'  vol.  xi..  ISTo. 

-■  Med.  Timcfi  and  (iazettc,  vol.  i.,  p.  80. 

•'  Med.  Timc!<  and  Gazette,  1880. 

'  Loc.  cit. 
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It  will  be  well  now  to  briefly  notice  some  of  the  many 
theories  concerning  the  nature  of  laryngismus.  Several  of 
the  older  writers,  e.g.,  Eush^  and  Clarke,-  maintained  that 
the  asthma  of  children  consisted  essentially  of  a  convulsion, 
and  many  modern  writers  would  be  inclined  to  agree  with 
this  view  of  the  case^as  far  as  it  went.  Kopp,^  in  1830, 
restarted  the  enlarged  thymus  theory,  which  had  been  pre- 
viously suggested  by  Richa  and  Vendries  a  little  more  than 
a  century  before ;  but  this  received  its  coup  de  grace  from 
Trousseau,"*  who  showed  that  no  enlarged  thymus  was 
commonly  found  in  cases  of  death  from  laryngismus,  and 
that  if  enlarged,  it  was  not  necessarily  attended  vv'ith 
laryngismus. 

In  1836,  Ley  ■'  put  forward  the  idea  that  enlarged  glands 
in  the  neck  and  mediastinum  were  the  source  of  the  affec- 
tion. This  view  is  not  yet  extinct,  but  taught  in  a  modified 
form  by  Goodhart*^  and  Steffen.*^  The  former  considers  that 
the  laryngeal  spasm  is  of  central  origin  when  rickets  is  well 
marked,  but  that  those  cases,  in  which  rickets  is  not  so 
striking  a  feature  and  there  is  cough  with  a  laryngeal  tone, 
bronchitis,  or  hoarseness,  or  all  combined,  are  due  to  reflex 
irritation,  arising  from  worry  of  the  vagi  terminations  by 
enlarged  mediastinal  glands.  There  does  not  seem  to  me 
sufficient  evidence  to  justify  such  a  sharp  distinction  in  the 
pathology  of  different  cases  of  laryngismus.  They  vary  very 
much  in  degree,  it  is  true,  but  a  slight  paroxysm  induced  by 
passion  is  as  clearly  of  central  origin  as  that  is  reflex,  which 
results  from  exposure  to  wind  or  colder  air  in  more  severe 
cases.  In  fact,  in  every  case  some  of  the  paroxysms  are  no 
doubt  centrally  ordained,  and  others  are  as  certainly  of  a 
reflex  character.  Steffen  does  not  regard  the  enlarged  gland 
theory  as  universally  applicable,  and  evidently  adopts  it, 
faute  de  niieux.  He  suggests  that  the  paroxysmal  nature 
of  the  affection   depends  upon  circulatory  changes,  which 


'  '  Dissertation  on  the  Spasmodic  Asthma  of  (Uiiidren,'  177U. 

-  '  Comment.mes  on  the  Diseases  of  Children,'  1815,  p.  87. 

■'  Dcmhviirdif/Iieitcn,  1830,  j).  1. 

■*  Clinical  Med.,  Sydanham  Soe.  Tj-ans.,  vol.  i.,  p.  3o3. 

■■■  '  An  Essay  on  Laryngismus,'  Loudon,  lS3tJ. 

"  Loc.  fit. 
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increase  or  diminish  the  size  of  the  glands,  and  so  also 
their  pressure  on  the  nerves.  This  explanation  is  con- 
structed out  of  very  problematical  materials,  requires  a 
wonderfully  fine  adjustment  of  gland  to  nerve,  and  fails 
altogether  to  account  for  certain  phases  of  laryngismus. 
\Mi3%  for  instance,  should  the  glands  swell  to  the  required 
extent  on  exposure  of  the  body  to  a  cold  atmosphere,  on 
em.otion  or  swallowing  ? 

Marshall  Hall  ^  was  not  long  in  applying  his  reflex  theory 
to  the  elucidation  of  laryngismus,  and  although  he  pushed  it 
too  far,  I  am  not  at  all  sure  that  he  did  not  recognise  that 
some  cases  were  of  central  origin.  He  arranged  the  reflex 
arc  in  schematic  form,  thus  : — 

Excitors.  Centre.  Motors. 

Trifacial   (dental)  Medulla  Recurrent  of  vagus 

Vagus  (gastric)  Intescostals 

Spinal  (intestinal)  Diaphragmatic. 

This  was  a  distinct  advance  upon  previous  eflbrts,  and 
may  still  be  accepted  as  a  sufficient  explanation  of  many  of 
the  paroxysms. 

Elsiisser  -  believed  that  laryngismus  was  accompanied 
with  craniotabes,  which  allowed  of  pressure  on  the  brain. 
This  theory  stands  discredited  for  very  much  the  same 
reason  as  Kopp's. 

Probably  no  one  would  be  found  now-a-days  to  subscribe 
to  Hood's  ^  opinion  that  laryngismus  was  due  to  an  enlarged 
liver  impeding  the  descent  of  the  diaphragm. 

Hughlings  Jackson  has  been  the  author  of  two  theories 
in  regard  to  laryngismus.  In  the  first,^  he  regards  it  as  a 
partial  convulsion — partial,  "  because  of  the  imperfect  union 
of  difl'erent  sections  of  the  nervous  system."  He  has  since 
discarded  this  in  favour  of  a  much  more  elaborate  theory, ■'"' 
which  is  difficult  to  reproduce  in  a  few  words,  but  amounts 
practically  to  this  :  that  the  natural  stimulant  of  the  respira- 
tory centre  is  venous  blood,  and  that  if  for  any  reason  there 

'  '  I)is('ase^^  iind  nerangpnifiits  of  the  Nervous  System,'  p.  71. 

-  iJrr  m-ichc  Jfiiifrrhoj'f.  1S18.  p.  Ull. 

■'  'On  Scnrlet  Fever  ami  CiowiiiK  InspiratioD.'  ISo", 

'   Iteyiiold's  '  System  of  ^Ieili(;iue,'  vol.  ii..  p.  220. 

■'  Jjrain,  April,  1S8(;. 
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should  be  a  condition  of  siiper-venosis  (as  would  result  from 
a  collapsed  rickety  chest),  the  ordinary  rhythmical  respira- 
tory movement  would  be  replaced  by  a  respiratory  spasm— 
which  is  laryngismus.  My  objections  to  this  view  are, 
(1)  that  laryngismic  subjects  have  not  necessarily  collapsed 
chests  ;  (2)  that  extreme  cases  of  rickety  chest  are  often  met 
with  in  which  there  is  no  obtainable  history  of  laryngismus ; 
(3)  that  even  when  there  is  considerable  collapse  and 
inspiratory  retraction  of  chest  walls,  there  is  rarely  any 
external  evidence  of  super- veno sis,  unless  bronchitis  or 
pneumonia  be  present ;  (4)  that  rickety  children  are  liable 
to  bronchial  and  pulmonary  attacks  of  all  kinds,  in  which 
there  is  decided  super- venosis,  but  no  laryngismus  whatever  ; 
and  (5)  that  although  there  may  be  no  appearance  of  super- 
venosis  just  before  an  attack,  it  becomes  more  and  more 
apparent  as  the  paroxysm  progresses,  until  the  patient  may 
become  literally  "  black  in  the  face."  According  to  this 
theory,  therefore,  a  vicious  circle  is  established.  Super- 
venosis  initiates  the  paroxysm,  which  increases  the  super- 
venosity,  and  laryngismus  would  consist  of  a  single  and 
necessarily  fatal,  gigantic  respiratory  spasm. 

Efforts  have  been  made,  especially  by  Loschner,^  to  show 
that  laryngismus  depends  upon  hyperaBmic  states  of  the 
brain.  Such  are  of  course  found  after  death,  but  the  disease 
itself  is  so  clearly  of  a  functional  nature  that  one  need  not 
here  discuss  these  views. 

Dr.  Sturges'  believes  that  "what  saves  from  the  fatal 
result  of  laryngismus  is  an  answering  spasm  on  the  part  of 
the  diaphragm ;  a  sudden  enlargement  of  the  chest  cavity 
is  thus  made  by  the  descent  of  the  diaphragm,  and  it  is  met 
by  a  corresponding  inrush  of  air,  inflating  the  lungs— an 
inrush  forcible  enough  to  overcome  the  laryngeal  closure, 
yet  not  without  such  resistance  as  may  give  rise  to  inspira- 
tory stridor."  There  seems  no  good  reason,  however,  for 
supposing  that  laryngismus  does  not  conform  to  the  general 
behaviour  of  a  convulsion  (other  than  hysterical),  in  which 
the  discharge  of  different  centres  is  either  almost  instan- 

'  Avs  dem  Fravz-Josekinderxpital  in  Prar/.,  ii..  p.  144. 
-  Medical  Times  and  Gazette,  1885,  vol.i.',  p.  808. 
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taiieoiis  or  progresses  rapidly  from  one  to  the  other.  Xo 
doubt  the  diaphragm  often  participates  in  the  spasm  of 
other  parts  of  the  respiratory  apparatus,  but  if  not  at  the 
same  time,  ahnost  immediately  afterwards. 

It  will  be  generally  conceded  that  laryngismus  consists 
fundamentally  of  a  respiratory  convulsion,  whose  point  of 
departure  is  that  portion  of  the  centre  which  presides  over 
the  adductor  muscles  of  the  vocal  cord.  The  respiratory 
centre  taken  as  a  whole  is  profoundly  influenced  by  various 
emotional  states,  as  is  seen  in  sighing,  "heaving  of  the 
chest,"  "  feelings  of  suffocation,"  and  "the  holding  of  the 
breath  "  on  impending  danger.  More  important  is  the  fact 
that  the  vocal  cords  seem  peculiarly  liable  to  be  thus  affected. 
Many  a  person  experiences  a  "  choking  sensation  "  or  "  catch 
in  the  breath  "  on  watching  or  reading  of  any  thrilling  scene, 
in  making  a  sudden  descent  (as  in  going  down  the  shaft  of 
a  mine),  in  facing  a  heavy  wind,  or  at  the  moment  of  re- 
ceiving a  douche  of  very  cold  water.  This  spasm  of  the 
respiratory  and  laryngeal  muscles,  as  the  result  of  emotion, 
is  infinitely  more  common  among  children,  and  is  of  far 
greater  degree.  Take,  for  example,  the  extreme  case  of  a 
passionate  child  in  a  rage.  He  holds  his  breath,  his  face 
becomes  darker  and  darker,  his  head  is  thrown  back  in  the 
endeavour  to  get  air,  and  his  limbs  may  be  rigid.  Finally 
the  spasm  relaxes  and  air  is  frequently  drawn  in  with  a 
distinctly  croupy  sound.  Every  gradation  exists  between 
such  an  attack  and  simple  crying  or  sobbing,  in  which  there 
is  clearly  a  laryngeal  and  phrenic  element.  Sometimes  a 
perfect  attack  of  laryngismus  ensues  in  adults  upon  painting 
the  interior  of  the  larynx  with  some  astringent,  and  those 
who  have  experienced  the  effect  of  "  a  crumb  going  the 
wrong  way  "  will  readily  admit  that  a  very  severe  spasm  of 
the  vocal  cords  may  result  from  reflex  action.  All  this  goes  to 
X)rove  that  the  respiratory  centre,  and  especially  the  laryngeal 
))art  of  it,  is  not  only  reflexly  excitable,  but  also  unstable, 
owing  to  the  influence  exercised  upon  it  by  certain  emotions, 
and  broadly  speaking,  the  younger  and  more  emotional  the 
subject,  the  more  marked  the  instability.  This  tendency  to 
respiratory  and  laryngeal  spasm  may  be  compared  to  many 
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of  the  other  physical  expressions  of  emotion,  such  as 
tremor,  fidgetiness,  blushing,  and  a  desire  to  mictnratt; 
through  fear,  all  of  which  are  due  to  a  deficiency  of  control 
of  the  centre  or  centres  which  are  under  the  influence  of 
the  particular  emotion.  Events  which  sometimes  induce 
laryngeal  spasm  in  adults  inevitably  bring  on  an  attack  in 
the  laryngismic  subject.  Thus  we  have  noticed  that  the 
chief  exciting  causes  of  the  paroxysms  are  excitement, 
passion,  crying,  and  exposure  to  wind  or  cold  air.  That 
the  affection  may  sometimes  be  mainly  of  reflex  origin  is 
suggested  by  its  occasional  coincidence  with  sub-acute  laryn- 
gitis, for  of  Gee's  fifty  cases,  two  only  were  not  rickety,  and 
both  these  had  laryngitis  at  the  time,  and  one  of  my  own 
cases  seemed  to  own  the  same  origin.  In  regard  to  the 
occurrence  of  laryngeal  spasm  on  straining,  it  should  be 
noticed  that  the  cords  are  naturally  adducted  during  that 
act.  But  why  should  laryngismus  occur  on  swallowing? 
It  seemed  to  me  that  this  could  only  possibly  be  ex- 
plained by  supposing  that  the  cords  were  then  normally 
adducted,  and  although  the  evidence  I  have  been  able  to 
gather  in  support  of  this  hypothesis  is  not  conclusive,  it  is 
nevertheless  highly  suggestive.  To  Dr.  Mount  Bleyer,  a 
laryngologist  of  New  York,  I  would  express  my  thanks  for 
allowing  me  the  use  of  the  following  unpublished  experi- 
ment made  by  himself.  He  split  open  the  thyroid  cartilage 
of  a  dog  and  as  it  was  awakening  from  the  ansesthetic  gave 
it  food  to  eat.  He  closely  watched  the  vocal  cords  and 
noticed  that  on  each  occasion  of  swallowing  they  were 
closely  adducted.  For  leave  to  make  use  of  another  unpub- 
lished experiment  telling  in  the  same  direction,  I  am  in- 
debted to  the  kindness  of  Dr.  Semon  and  Mr.  Horsley. 
The  former  writes  me  :  "  .  .  .  .  When  we  stimulated  one 
of  the  centres  for  phonation,  swallowing  movements  re- 
peatedly supervened,  and  at  the  same  time  adduction  of  the 
vocal  cords  took  place,  whilst  the  larynx  was  raised  i/i  totu. 
On  the  whole  it  is  easy  to  stimulate  the  phonation  centre 
without  exciting  any  swallowing  movements . ' '  These  results 
were  only  incidentally  obtained  in  the  course  of  experiment 
upon  the  cortical  phonatory  centres,  I  believe  of  monkeys, 
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but  it  may  reasonably  be  inferred  from  them  that  adduction 
of  the  vocal  cords  is  an  associated  movement  in  connection 
with   the  process   of  swallowing.     Momit   Bleyer's  experi- 
ment shows  that,  in  the  dog  at  any  rate,  such  is  the  case. 
More  observations  are  required  to  corroborate  this  conclu- 
sion, which,  if  true,  throws  a  considerable  amount  of  light 
upon  the  pathology  of  laryngismus.  The  frequent  occurrence 
of  laryngismic  attacks  at  night  is  difficult  to  explain.     It  will 
be  noticed,  however,  that  other  respiratory  disturbances  are 
common  during  sleep,  e.g.,  asthma  and  cardiac  and  ursemic 
dyspnoea,    and  that  even   during   healthy    sleep   there  is    a 
considerable  modification  of  the  respiratory  process.     Is  it 
possible  that  the  spinal  centres  are  less  fully  controlled  during 
sleep  and  in  this  manner  rendered  more  susceptible  to  reflex 
or  quasi-reflex  influences  ?     Let  us  consider  in  this  respect 
the  condition  of  affairs  in  connection  with  the  urinary  and 
sexual  centres,  about  which  more  is  known  on  account  of 
their  situation  and  liability  to  be  affected  by  various  diseases 
of  the  cord.     Roughly  speaking,  both  centres  are  normally 
under   control,    and,    I  take  it,    only  discharge  when  that 
control    is  broken  down,  either  by  reflex  irritation  or  im- 
pulses from  centres  above.     An  abnormal  tendency  to  dis- 
charge, therefore,  is  indicative  of  a  deficiency  of  inhibition, 
and  tliat  this  is  most   marked  at    night   is    shown  by  the 
history  of  such  affections  as  enuresis  and   spermatorrhoea. 
Both    these   conditions    are  nocturnal,  when   slight    or   of 
moderate  degree,  and    only  l)ecome    diurnal  as  well  when 
they   have    attained   considerable  severity,   i.e.,    when   the 
controlling  arrangements  are  so  much  the  more  defective. 
From  this  it  follows  that  in   such   cases  less  powerful  in- 
fluences, reflex  or  central,  are  required  during  sleep  to  break 
down  the  control  of  these  centres,  than  during  the  state  of 
wakefulness.     Experience  shows  that  this  is  physiologically 
true  also,  and  it  is  possible  that  the  other  centres  of  the 
lowest  level,  including  those  of  respiration,  are  similarh'  less 
completely  controlled  during  sleep.      If  this  be  true  reflex 
and  other  influences  would  l)e  ]nore  powerful,  and  slighter 
■causes  would  be  suflicicnt  to  induce  laryngismic  paroxysms 
j.it   that  time.     Possibly  an  accumulation  of  mucus  in  the 
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larnyx  may  act  in  this  way,  and  it  is  noticed  by  many  of  the 
older  writers  as  causing  a  "prodigious  ratthng  in  the  throat," 
and  setting  up  a  paroxysm,  unless  noticed  by  the  mother, 
who,  by  awakening  the  child,  averts  the  attack.  In  this 
and  many  other  ways,  such  as  dreams,  it  is  conceivable  that 
laryngismus  may  be  induced  during  sleep. 

The  healthy  development  of  the  nervous  system  in 
children  demands  that  not  only  should  new  centres  be 
developed,  but  that  these  and  those  previously  existing 
should  be  appropriately  restrained.  To  quote  Hughlings 
Jackson:^  "The  higher  levels  being  in  the  infant  little 
organised  ....  the  lower  level  will  be  less  '  con- 
trolled' or  less  '  kept  down '  than  in  older  persons.  Pari 
passu  with  the  later  development  or  evolution  of  the  higher 
levels,  tlie  lowest  will  be  more  and  more  'kept  down.'" 
Mentioning  Soltmann's  researches  on  the  defective  inhibitory 
arrangements  of  very  young  dogs,  he  says,  "  if  these  be  true, 
the  younger  the  infant  the  -more  of  an  ordinary  reflex 
mechanism  will  be  what  there  then  is  of  its  nervous  system, 
the  less  check  will  there  be  of  one  part  by  another  .... 
the  respiratory  centre  will  develop  ahead  of  its  checking 
nervous  arrangements."  Dr.  Jackson  further  says:  "It 
itself  {i.e.  the  lowest  level)  in  the  infant  will  be  at  once 
imperfecttij  developed  and  activehj  developing,  and  thus  natu- 
rally very  excitable. "  I  submit,  however,  that  this  excitability 
of  the  infant's  nervous  structure  does  not  depend  upon  any 
inherent  extra-explosiveness  of  the  developing  tissues  them- 
selves, but  is  the  natural  result  of  the  development  of  the 
centres  "  ahead  of  these  checking  nervous  arrangements." 
That  this  is  so  is  strongly  suggested  by  Soltmann's  experi- 
ments, which,  although  carried  out  in  regard  to  the  organic 
centres  only,  are  probably  applicable  also  to  those  of  higher 
degree.  For  if  it  be  true  that  the  direction  of  the  evolution 
of  the  nervous  centres  is  from  the  humblest  to  the  most 
highly  organised,  and  that  the  lower  are  "  kept  down"  and 
"controlled"  by  those  above,  it  necessarily  follows  that  at 
the  time  of  its  evolution  no  centre  is  fully  controlled.     Here, 
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it  seems  to  me,  lies  the  secret  of  the  instabih'ty  of  developiii<; 
nervous  structures  and  their  more  ready  response  to  reflex 
influences.  For  the  same  reason  the  brain  during  infancy  is 
less  able  to  resist  disturbances  to  which  it  may  be  subjected, 
than  at  a  later  period  of  life  when  the  centres  are  more  fully 
under  control.  As  Dr.  Jackson  remarks  of  the  three  great 
organic  functions — digestive,  circulatory  and  respiratory — 
the  last-named  will  be  the  most  actively  developing  during 
infancy.  It  will  thus  be  of  the  three  the  least  fully  controlled, 
and  will  be  still  further  weakened  as  the  child  commences  to 
experience  emotion,  which  has  already  been  noticed  as 
exercising  a  profound  influence  upon  the  respiratory  centre 
in  the  way  of  diminishing  its  inhibition.  But  at  the  same 
time  there  is  another  most  important  factor  to  be  considered. 
The  faculty  of  speech  is  being  developed,  and  paripassii  will 
be  developing  the  correlated  functions  of  the  vocal  cords. 
To  what  extent  the  adductors  of  the  cords  participate  ii>  the 
respiratory  process  is  not  yet  determined,  but  it  is  certain 
that  they  chiefly  subserve  the  function  of  phonation.  Their 
centres  will  be  actively  developing,  and  therefore  feebly  con- 
trolled during  the  period  of  infancy.  For  these  reasons,  the 
inhibition  of  the  respiratory  centre  is  much  less  complete 
than  that  of  the  other  organic  centres,  and  expressions  of  this 
deficiency  of  control  are  to  be  found  in  the  intensity  of  the  act 
of  sobbing,  and  those  quasi-laryngismic  attacks  in  children, 
who  are  passionate,  but  otherwise  healthy.  As  the  child 
grows  older  the  respiratory  centre  is  more  and  more  "  kept 
down  "  by  the  development  of  its  inhibitory  arrangements, 
but  the  occurrence  of  slight  laryngeal  spasm  in  some  adults, 
as  the  result  of  emotion,  shows  that  complete  control  maj^ 
never  be  attained.  The  coincidence  of  severe  laryngismus 
with  the  tetany  of  young  children,  and  its  absence  in  that 
of  adults,  has  already  been  noticed,  and  the  solution  of  this 
curiousj  fact  would  seem  to  lie  in  the  above  considerations. 

The  importance  of  the  proper  nourishment  of  the  brain,, 
of  the  hygienic  surroundings  of  the  individual  and  his  ex- 
posure to  fresh  air,  cannot  be  over-estimated  during  this 
period  of  evolution.  A  condition  of  mal-nutrition  would 
affect   not  so  much  the  already   developed   centres  of  the 
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"  lowest  level,"  but  must  profoundly  influence  and  tend  to 
retard  the  developing  higher  functions,  including  those  of 
inhibition.  Hence  would  ensue  an  exaggeration  of  that 
"excitability,"  which  is  the  characteristic  of  even  a  healthy 
infant's  brain.  If  this  be  so,  we  should  expect  that  in  rickets, 
which  is  essentially  a  disease  of  mal-nutrition,  the  centres 
(being  inadequately  controlled)  would  be  in  a  state  of  very 
unstable  equilibrium,  and  that  the  frail  barrier  of  restraint 
would  break  down  under  conditions  which  would  be  easily 
resisted  by  a  healthy  brain.  The  frequency  of  convulsive 
affections  in  rickety  subjects  shows  that  this  indeed  is  the 
case.  In  many  cases  of  severe  rickets  the  development  of 
the  brain  is  evidently  retarded — at  times  so  much  so  that  it 
may  be  extremely  difficult  to  determine  that  the  child  is  not 
really  an  idiot.  In  some  of  the  slighter  cases  of  rickets, 
however,  a  certain  precocity  in  the  evolution  of  some  of  the 
centres  is  noticeable,  but  their  instability  is  generally  equally 
apparent.  This,  I  take  it,  depends  on  the  development  of 
the  centres  ahead  of  their  checking  arrangements  to  a  greater 
degree  than  obtains  in  a  healthy  brain.  In  other  words,  I 
believe  that  the  chief  effect  of  rickets  upon  the  infant's  brain 
consists  not  so  much  in  retarding  the  development  of  the 
centres,  as  in  diminishing  their  inhibition  and  therefore  their 
powers  of  resistance. 

It  has  been  previously  noticed  that  laryngismus  is 
generally  accompanied  with  an  increased  excitability  of  the 
motor  nerves.  What  the  exact  significance  of  this  is  one 
cannot,  at  present,  determine.  It  is  inconceivable  that  such 
an  inert  tissue  as  the  fibrous  coverings  of  the  nerves  should 
develop  an  irritability  communicable  to  the  axis  cylinders ; 
besides,  the  substance  of  Schwann  bars  the  way,  and  if  this 
were  rendered  excitable,  the  transmission  of  impulses  along 
the  nerve  would  become  incomplete  or  impossible  on  ac- 
count of  their  diffusion.  The  increased  irritability  therefore 
must  lie  in  the  axis  cylinders  themselves.  Since  there  is 
no  morphological  distinction  between  afferent  and  efferent 
nerve  fibres,  it  is  quite  possible  that  the  axis  cylinders  of  the 
sensory  nerves  participate  in  the  increased  excitability  of  the 
motor.  If  this  be  so,  it  is  evident  that  the  reflex  activity  of 
VOL.  XII.  32 
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the  indmdual  is  increased  not  only  in  extent  but  in  degi-ee, 
for  the  normal  intensity  of  the  afferent  impulse  will  become 
exaggerated  by  the  increased  irritability  of  the  sensory  nerves, 
and  hence  a  correspondingly  more  complete  discharge  of  the 
centre  will  take  place,  for  as  Mercier^  says,  "a  stronger 
shock  will  displace  more  atoms  than  a  weaker  shock  ;  and 
since  the  greater  number  of  atoms  displaced,  the  more  force 
is  liberated,  it  follows  that,  other  things  being  equal,  the 
greater  the  disturbing  force,  the  more  powerful  will  be  the 
resulting  discharge."  This  effect  will  tend  to  be  further 
increased  by  the  greater  instability  of  the  out-going  motor 
fibres,  on  account  of  which  a  lesser  stimulus  than  normal 
is  required  to  produce  the  same  result.  The  same  is  no 
doubt  also  true  of  central  impulses,  the  intensity  of  which, 
to  produce  a  given  result,  would  require  to  be  in  inverse 
proportion  to  the  excitability  of  the  motor  outlets  ;  or, 
otherwise  expressed,  it  is  necessary  for  the  inhibitory  arrange- 
ments of  the  centres  to  be  the  more  complete,  as  the  facility 
for  the  trajection  of  impulses  to  the  periphery  is  the  more 
pronomiced,  i.e.,  in  proportion  to  the  degree  of  motor  excit- 
ability. But  reasons  have  been  brought  forward  to  show 
that  the  inhibition  of  developing  centres  is  incomplete,  and 
it  has  been  suggested  that  the  occurrence  of  rickets  tends 
further  to  accentuate  the  deficiency.  Many  children  have 
moreover  a  stronglj^  marked  neurotic  predisposition,  and 
this,  with  Clifford  Allbutt,^  I  regard  as  merely  a  tendency 
to  a  congenital  defect  of  inhibition.  For  these  several 
reasons  the  brains  of  rickety  children,  especially  those  of 
a  neurotic  strain,  are  unstable — deficent  in  the  power  of 
resistance.  This,  however,  may  be  quite  sufficient  for 
the  proper  regulation  of  the  cerebral  processes,  provided 
only  no  great  demand  be  made  upon  it,  and  the  child 
be  placed  under  favourable  conditions  of  existence.  If 
these  necessities  be  not  complied  with,  it  is  not  surprising 
that  a  breakdown  takes  place,  which  may  be  only  partial 
and  limited,  or  complete,  and  resulting  in  general  convul- 
sions.    It  is  clear  that  the  evidence  of  this  widespread  defi- 
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ciency  of  inhibition  will  be  most  apparent  in  those  centres 
which  are  normally  least  fully  controlled,  and  these  have 
been  already  shown  to  be  the  respiratory,  and  especially 
their  laryngeal  element.  Hence  respiratory  and  laryngeal 
spasms,  which  occur  even  in  healthy  children  from  emotion, 
&c.,  will  be  intensified  in  proportion  to  the  increased  defi- 
ciency of  inhibition,  and  reflex  and  other  causes,  which 
before  were  inadequate,  will  now  be  capable  of  inducing 
them.  Such  exaggerated  spasms  may  now  be  called  laryn- 
gismus. 

According  to  the  explanation  of  the  pathology  of  laryn- 
gismus here  suggested,  it  will  be  noticed  that  the  disease 
merely  consists  of  an  augmentation  of  processes,  which  are 
so  extremely  common  that  they  may  almost  be  regarded  as 
physiological.  Whether  this  tendency  to  over-action  of  the 
centres  depends  on  rickets,  an  inherited  neurotic  taint,  or 
upon  a  deficiency  of  emotional  control,  the  result  is  the 
same.  Hence  there  is  no  essential  difference  between  a 
fully-developed  laryngismic  paroxysm  and  the  quasi-laryn- 
gismic  attacks  of  a  passionate,  although  otherwise  healthy, 
child.  The  distinction  between  the  two  conditions  would 
seem  to  lie  in  this :  that  in  the  former  case  the  respiratory 
and  laryngeal  centres  are  constantly  under  such  feeble 
control  that  many  influences  may  at  times  be  sufficient  to 
break  it  down  and  set  up  a  paroxysm  ;  whereas  in  the 
latter  case,  these  centres  are  sufficiently  stable  for  ordinary 
working  purposes,  and  their  control  only  breaks  down  when 
subjected  to  the  strain  of  violent  emotion.  Again,  according 
to  the  present  interpretation  of  laryngismus,  it  is  evident 
that  no  one  of  the  several  factors  that  tend  to  its  causation 
is  absolutely  necessary,  and  that  the  slightest  cases,  repre- 
sented by  an  occasional  crow,  are  of  exactly  the  same 
origin  and  differ  only  in  degree  from  those  which  have  a 
fatal  result. 

In  regard  to  the  laryngeal  spasm  which  accompanies 
swallowing,  it  will  be  remembered  that  a  suggestion  was 
made  in  a  previous  part  of  this  paper  that  the  vocal  cords 
were  normally  adducted  during  this  act.  An  impulse, 
therefore,  from  the  cortical  centre — representing  the  asso- 
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ciated  act — would  proceed  to  the  oesophageal  centre — one 
of  the  most  stable  in  the  whole  nervous  economy — and  to 
the  laryngeal — which  has  been  shown  to  be  just  the 
reverse.  The  oesophageal  element  is  therefore  efficiently 
performed,  but  the  laryngeal  is  "  overdone"  (if  I  may  so  ex- 
press it)  ;  for  the  control  of  the  centre,  deficient  from  the 
first,  has  probably  been  still  further  w^eakened  by  frequent 
discharges,  the  result  of  emotion,  and  the  simple  contraction 
of  the  adductor  muscles  of  the  cord  is  replaced  by  a  spasm. 
This,  as  far  as  my  own  experience  goes,  is  always  slight,  as 
would  be  expected,  and  never  attains  the  profound  degree 
which  may  mark  the  laryngeal  spasm  arising  from  emotion. 
I  have  seen  one  case  in  which  I  suspected  that  the  oesopha- 
geal centre  was  equally  unstable  with  the  larjaigeal.  The 
patient  was  under  the  care  of  Dr.  Bristowe,  who  kindly  allows 
me  to  mention  the  case.  He  was  a  boy  of  about  four  years 
old,  who  had  occasional  attacks  of  oesophagismus — one  of 
which  was  so  severe  that  he  had  to  be  fed  for  some  time 
with  nutrient  enemata.  No  obvious  obstruction  could  be 
detected  by  means  of  bougies,  and  at  times  he  was  perfectl}' 
well.  He  suffered  severely  from  croup  each  winter,  and  had 
easily  obtainable  facial  irritability  when  I  saw  him.  It 
seemed  to  me  that,  for  some  reason  or  another,  the  centre 
for  swallowing  was  equally,  with  the  laryngeal,  under  de- 
ficient control,  and  that  the  action  of  the  oesophageal 
muscles  was  "  overdone"  for  a  similar  reason  to  that  which 
has  been  previously  suggested  in  regard  to  laryngeal  spasm. 
If  the  views  here  enunciated  be  correct,  it  is  evident  that 
the  paroxysms  primarily  result,  not  from  any  increased 
excitability  of  the  lowest  level  centres,  but  from  a  deficiency 
of  their  controlling  arrangements,  situated  at  a  higher  level. 
Dr.  Jackson  believes  that  the  seat  of  the  discharging  centres 
is  in  the  lowest  level.  This  may  possibly  be  the  case, 
although  it  would  seem  more  likely  that  these,  being  the 
first  developed,  would  be  more  fully  controlled,  and  there- 
fore less  unstable,  than  their  developing  cortical  repre- 
sentatives, and  Dr.  Semon,  writing  to  me  on  this  subject, 
says  that  for  several  years  he  has  thought  and  taught  at  St. 
Thomas's  Hospital  that  laryngismus  stridulus  is  a  cortical 
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affection.  It  is  possible  that  future  experiments  on  the 
cortical  localisation  of  the  respiratory  muscles  will  be  of 
great  assistance  in  helping  to  clear  up  this  question. 

Diagnosis. — The  only  real  difficulty  is  experienced  in 
cases  of  recurved  epiglottis,  which  may  closely  simulate 
laryngismus.  They  are,  however,  congenital,  and  a  certain 
amount  of  constant  inspiratory  stridor  may  be  heard,  if  care- 
fully listened  for.  They  are  not  necessarily  associated  with 
rickets,  and  the  presence  or  absence  of  facial  irritability  will 
be  here  of  some  service. 

Prognosis. — Larnygismus  is  certainly  not  now  the  fatal 
disease  it  was  once  considered.  The  statistics  of  the  older, 
and  indeed  some  of  the  comparatively  modern  writers,  would 
place  the  mortality  at  50  per  cent.,  but  with  such  a  terrible 
affection  we  have  happily  not  now  to  deal,  at  any  rate  in 
this  country.  The  prognosis  is  generally  good,  especially 
when  it  is  possible  to  place  the  patient  under  proper  hy- 
gienic conditions  and  the  emotional  tendency  is  not  pro- 
nounced. A  child  who  is  subject  to  uncontrollable  fits  of 
passion  may  at  any  time  die  in  a  laryngismic  paroxysm,  as 
indeed  happened  in  the  case  before  narrated. 

Treatment. — From  what  has  gone  before  it  is  evident 
that  the  chief  factor  in  the  treatment  of  laryngismus  consists 
in  placing  the  patient  under  favourable  conditions  of  exist- 
ence. There  must  be  no  "  coddling."  The  child  must  be  fed 
on  rational  principles,  and  allowed  to  breathe  pure  air.  If 
this  cannot  be  obtained  in  a  town,  the  patient  should,  when 
possible,  be  taken  to  live  in  the  country,  and  permitted  to 
respire  as  much  fresh  air  as  he  can  get.  This  alone,  as  I 
have  frequently  found,  is  attended  with  most  excellent 
results.  One  case  especially  recurs  to  my  mind  of  a  female 
child,  who  was  treated  to  no  purpose  for  months  with  all 
the  most  approved  pharmacopoeial  remedies,  but  whose 
opportunities  of  obtaining  pure  air  were  nil.  The  paroxyms 
were  exceedingly  severe,  with  carpo-pedal  contractions  and 
occasional  convulsions.  I  advised  her  removal  to  the  country, 
where  she  rapidly  got  quite  well,  although  the  laryngismic 
season  was  then  at  its  height.  When  the  affection  is  so  severe 
that  the  slightest  exposure  to  cold  air  brings  on  a  paroxysm, 
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it  becomes  necessary  to  gradually  educate  the  patient  to  be 
able  to  resist  all  kinds  of  weather.  A  commencement  should 
be  made  with  an  occasional  move  from  one  room  to  another, 
then  a  venture  may  be  made  out  of  doors,  when  the  day  is 
sumiy  and  free  from  wind,  then  colder  days  may  be  chosen 
and  so  on.  A  valuable  accessory  to  this  line  of  treatment 
consists  of  a  morning  bath,  with  a  sort  of  spinal  douche,  at 
first  of  tepid  water,  subsequently  rendered  more  cold.  'By 
means  of  both  of  these  measures  the  child's  capability  of 
resisting  external  influences  is  vastly  increased.  Of  the 
large  number  of  vaunted  specifics,  there  is  really  only  one 
worthy  the  name — cod-liver  oil.  This  is  not  only  the  best 
treatment  for  the  rickets,  so  frequently  present,  but  is,  I 
believe,  of  the  greatest  x^ossible  value  in  assisting  to  "build 
up  "  the  brain.  I  therefore  prescribe  it  equally  in  all  cases 
of  laryngismus,  without  any  reference  to  the  intensity  of  the 
rickets.  Chloral,  bromide  of  potash  or  of  ammonia  may  be 
given  at  night  time,  especially  when  there  is  spasmodic 
contraction  of  the  muscles  during  sleep,  or  the  nocturnal 
paroxysms  of  laryngismus  are  severe.  If  the  case  is  com- 
plicated with  tetany  or  convulsions,  of  course  additional 
m.eans  of  treatment  will  have  to  be  adopted,  but  the  ques- 
tion of  the  hygienic  environment  of  the  individual  is  still  of 
the  first  importance. 

The  materials  for  the  construction  of  this  paper  were 
obtained  during  a  three  years'  clinical  assistancy  at  Great 
Ormond  Street  Infirmary  for  Sick  Children  with  Dr.  Aber- 
crombie,  to  whom  I  would  express  my  deepest  thanks  for 
allowing  me  to  use  them  as  I  have  done,  and  also  for  much 
kind  assistance  generally. 


KATATONIE. 

BY  W.   JULIUS   MICKLE,  M.D.,  F.E.C.P.LOXD. 

A  SUBJECT  of  early  difficulty  in  the  study  of  mental  disease 
is  a  considerable  group  of  cases  having  more  or  less  a  super- 
ficial similarity,  although  the  likeness  of  some  of  its  con- 
stituents is  only  specious.  As  to  the  state  of  consciousness 
in  this  large  loosely-formed  group,  most  often  it  represents 
morbid  mental  function  of  a  type  analogous  to  that  of 
physiological  dreamless  sleep,  or  of  a  type  analogous  to  the 
physiological  dream-life,  or  to  that  of  a  half-dreamy  twilight 
state  of  consciousness.  Thus  the  degree  of  obscuration  or 
eclipse  or  abrogation  of  consciousness  differs  much  in 
different  constituent  members  of  the  group.  But  this  last 
also  includes  other  conditions,  degrees  and  levels  of  con- 
sciousness. For  there  exists  in  this  group  not  only  a  vaso- 
motor neurosis,  with  its  "  fluxions,"  vaso-pareses  and  cardiac 
disturbance ;  but  a  motor-tension  neurosis  or  muscular 
status  attonitus  is  present  in  many  cases,  also.  When  it 
exists,  this  muscular  tension  or  rigidity  is  not  always  con- 
stant, but  may  come  and  go ;  or  the  condition  may  be 
cataleptic  ;  or  the  musculature  may  be  fixed  in  the  imaging 
of  the  predominant  morbid  idea  when  consciousness  is  at  the 
dream-level,  or  higher  still,  as  if  the  delusion,  gaining  plastic 
power,  had  moulded  the  muscular  apparatus  of  expression  to 
its  uses,  the  delusions  innervating  the  whole  musculature 
to  express  them  in  appropriate  physiognomy,  gesture,  mien 
and  attitude  ;  and  this  so  strongly  as  for  the  time  being  to 
monopolise  the  outward  manifestation  of  the  mental  life. 
And  these  muscular  states  draw,  into  this  group,  cases  of 
mental  disorder  in  which  is  an  analogy  to  the  physiological 
type  of  consciousness  in  the  awake  condition,  as  cases  of 
melancholia  attonita  so  called.     Here  therefore  the   group 
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trenches  on  the  district  of  the  purest  psycho-neuroses  (unless 
we  boldly  separate  that  attonic  form  from  its  traditional 
nosological  connections) .  Moreover  it  encroaches  upon  the 
class  of  primary  acute  and  sub-acute  hallucinatory  in- 
sanities, or  acute  paranoia,  where,  on  the  more  usual 
twilight  or  dream-level,  consciousness  is  filled  with  illusions, 
hallucinations  and  delusions.  By  some  of  its  elements 
too  it  approaches  periodical  insanity,  and  others  of  the 
great  hereditary  degenerative  group  of  mental  maladies. 
Others  of  its  elements  carry  us  to  the  abyss  of  stupor. 

The  great  group  above  referred  to  did  not  fail  to  be  the 
object  of  attempts  at  sub-division  of  its  constituents.  But 
it  is  not  long  ago  that  in  this  comitiy  two  sub-groups  only 
(in  some  quarters  one  only)  had  been  distinctly  described 
and  named.  These  sub-groups  were  melancholia  attonita, 
and  acute,  or  acute  primary,  dementia,  as  it  was  called 
(stuporose  insanity).  By  some,  in  other  countries  and  in 
this,  both  forms  were  included  under  the  name  of  melancholia 
with  stupor,  a-nd  nearly  so  by  Griesinger,  for  he  fully 
described  melancholia  with  stupor,  but  not  acute  dementia ; 
yet  he  admitted  that  dementia  may  be  primary  but  said  that 
most  of  the  cases  described  as  such  are  really  melancholia 
with  stupor,  or  intermediate  between  this  and  dementia ; 
although  he  briefly  described  a  case  which  probably  was  one 
of  stuporous  insanity,  or  had  katatonic  elements.  In  this 
matter  we  were  behind  our  continental  contemporaries. 
Following  the  French,  Dr.  Blandford  indeed  had  clearly 
described  the  so-called  "  acute  primary  dementia,"  and  he 
referred  to  Dr.  Monro's  proposition  to  name  it  "  cataleptoid 
insanity  ;  "  Dr.  Maudsley  also  had  briefly  referred  to  cases. 
Nevertheless  for  several  years  thereafter  some  confusion 
was  manifest,  as  e.g.,  under  the  head  of  acute  dementia 
were  placed  cases  which  were  poles  asunder  from  it  (cases  of 
acute  mental  confusion)  ;  and  again  under  the  same  one 
name  of  primary  dementia,  not  only  were  placed  genuine 
examples  of  this  form  of  primary  mental  decay  and  disinte- 
gration (independent  of  gross  organic  brain  disease) ,  but  also 
examples  in  reality  of  "  acute  dementia"  (stuporous  insanity); 
cases,  therefore,  under  one  head,  yet  in  a  fundamental  way 
quite  different  both  clinically  and  patliologically. 
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Distinctions  were  laid  down  as  marking  the  differential 
diagnosis  clearly,  and  so  they  did  if  one  compared  extreme 
typical  examples  of  melancholia  attonita  and  acute  dementia 
(stuporose  insanity).  Nevertheless  many  cases  of  the  great 
group  presented  strange  anomalies,  failing  to  agree  with 
either  of  the  types  named,  and  further  division  was  obviously 
needed.  Some  years  ago  it  was  a  project  of  the  writer's  to 
analyse  a  large  number  of  cases  in  pursuance  of  an  endeavour 
to  arrive  at  that  division.  But  special  reasons  intervened. 
Amongst  other  chief  difficulties  confronting  one  was  the 
placing,  nosologicall}^  of  the  more  marked  of  those  cases 
which  have  been  termed  examples  of  katatonie  ;  for  although 
it  had  been  first  described  several  years  previously,  yet  at 
that  time  a  knovv^ledge  of  it  had  not  yet  filtered  through  to 
general  cognisance  in  this  country  ;  a  brief  paragraph  or  two 
which  appeared  in  medical  journals  here  had  not  arrested 
attention  strongly,  if  at  all,  and  in  fact  were  not  very 
enlightening. 

Further  sub-divisions  have  been  made,  other  sub-groups 
being  carved  out  of  the  mass,  but  it  is  doubtful  whether 
the  cleavage  has  been  on  lines  of  natural  fission.  From  the 
first,  the  names  designating  individual  subdivisions  of  the 
large  group  have  been  variously  used  by  different  writers,  the 
same  names  or  their  synonyms  being  applied  to  sub-groups 
differing  more  or  less  as  to  their  constituent  elements. 
Therefore  we  find  a  variety  of  terms,  often  not  similarly 
applied,  and  making  separate  mention  necessary : — idiot- 
isme  (Ph.  Pinel),  stupidite,  demence  aigue,  acute  stupor  of 
the  insane,  melancolie  avec  stupeur,  melancholia  attonita, 
melancholia  with  stupor,  acute  dementia  ;  acute  primary 
or  primary  dementia  ;  oedema  cerebri,  stupor,  cataleptoid 
insanity,  catalepsy,  ecstasy,  stuporous  insanity,  mental 
tupor,  acute  primary  dementia  with  stupor,  of  the  varieties 
attonic,  post-maniacal,  stupid-hallucinatory,  and  stuporous 
form  of  acute  paranoia,  or  hallucinatory-  or  psychic-  or 
pseudo-stupor.  Also  katatonie,  hebephrenia,  some  of  the 
cases  classed  as  masturbational  insanity ;  incipient  general 
paralysis  with  stuporous  symptoms.  Apart  stand  cases  such 
as  post-epileptic  stupor,  stupor  in  later  stages  of   general 
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paralysis,  and  so  on,  which  are  not  to  be  discussed  here,  and 
which  belong  to  the  great  pathological  states  of  which  they 
are  incidental  accompaniments  and  dependencies 

Although  Kahlbaum,  who  named  Katatonie,  and  who 
first  described  it  as  a  separate  malady,  demands  for  it  an 
application  far  wider  than  can  be  admitted,  there  certainly 
is  a  set  of  cases  forming  a  sub-group  in  which  the  clinical 
phenomena  and  general  course  of  the  disease  are  so  distinct 
that  it  will  be  necessary  to  take  that  case-group  into  account 
and  to  concede  to  it  a  separate  existence  as  at  least  a  variety 
or  sub-form — if  not  as  a  separate  and  distinct  form  of  mental 
disease,  for  which  last  view  there  is  much  to  be  said.  At 
least  as  a  symptom-assemblage  or  syndrome,  the  name  kata- 
tonie will  have  its  uses  in  mental  medicine. 

As  to  its  nosological  position,  I  placed  katatonie  as  an 
appendix  to  the  class  of  psycho-neuroses,  as  one  of  which  it 
has  been  described  by  others,  but  pointed  out  that  there 
were  elements  in  katatonie  which  led  one  to  consider  it 
equally  well  placed  in  the  second  great  group  of  mental 
maladies  (as  I  classify),  namely  that  in  which  hereditary 
influences  predominate,  and  consisting  of  psychoses  trans- 
formed from  ordinary  neuroses,  of  psychoses  of  hereditary 
or  other  morbid  constitutional  neurosal  or  mental  degenera- 
tion, of  defective  organo-mental  constitution,  or  of  incomplete 
or  arrested  brain-development.  Here  it  might  stand  between 
the  class  of  periodical  and  circular  psychoses  on  the  one 
hand,  and  on  the  other  the  adjoining  class  containing,  inter 
alia,  hebephrenia,  paranoia  and  simple  hereditary  insanit3^ 
This  is  not  the  view  of  Kahlbaum.  But  having  expressed 
this  view  for  two  or  three  years  past  in  briefly  describing 
katatonie  in  lectures  delivered,  it  was  gratifying  to  me  to  find 
by  their  contribution  in  the  last  number  of  Brain,  that  a 
partly  similar  view  is  taken  by  Drs.  T.  Seglas  and  Ph. 
Chaslin. 

Little  being  known  of  katatonie  in  this  country,  I  would 
have  preferred  to  write  deliberately  and  with  full  records  of 
cases,  but  until  the  eleventh  hour  had  no  intention  or 
thought  of  writing ;  and  the  shortness  of  time  at  disposal 
compels  me  to  brevity  and  limits  the  present  communica- 
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tion  to  a  reproduction  from  my  lectm'es  above  mentioned  of 
a  brief  clinical  accomit  of  the  condition,  to  which  the  notes 
of  an  illustrative  case  are  now  added. 

The  following  is  the  reproduction  from  the  lectures  : — 

Katatonie. — This  was  first  described  by  Kahlbaum  in 
1874.  It  is  usually  placed  in  the  sub-groups  called  psycho- 
neuroses,  but  it  might  well  be  placed  in  the  second  gTeat 
group  (as  I  classify) ,  namely  the  group  of  hereditary  neurosal 
or  mental  degenerations,  where  it  might  take  a  place  adjoin- 
ing the  sub-group  consisting  of  the  periodical  and  circular 
mental  diseases,  between  it  and  the  next  sub-group  made, 
viz.,  that  in  which  the  chief  constituents  are  paranoia, 
hebephrenia  and  the  hereditary  psychoses  marked  chiefly  by 
impulse  or  by  moral  perversion.  For  it  is  essentially  some- 
what cyclical  in  nature ;  shows  a  great  tendency  to  change 
from  phase  to  phase,  often  returning  to  a  previous  one  as  if 
by  a  sort  of  relapse  ;  is  not  so  curable  as  supposed  by  Kahl- 
baum ;  the  subjects  of  it  often  are  members  of  families 
showing  hereditary  psychic  degeneration  ;  and,  should  death 
follow,  the  brain-atrophy,  anaemia  and  marked  basal  menin- 
geal changes  (or  the  passive  hyperaemia  and  oedema  of 
meninges)  indicate  a  preceding  profound  alteration  of  nutri- 
tion of  brain,  and  that  in  comparatively  young  subjects, 
for  katatonie  chiefly  affects  the  relatively  young.  There  is  a 
tendency  also  to  pulmonary  phthisis,  which  is  particularly 
connected  with  some  phases  of  the  disease,  namely  the 
stuporose-cataleptic.  With  some  phases  of  the  disease,  we 
say,  for  the  malady  manifests  itself  in  periods  or  phases  in  a 
more  or  less  cyclical  manner,  however  irregular  and  defective 
this  circular  aspect  of  its  course  may  be. 

Often  the  initial  stage  or  first  period  is  one  of  emotional 
dejpression,  one  superficially  wearing  a  part-likeness  to 
ordinary  melancholia.  Muscular  tension  or  spasmodic 
movements,  grimaces  and  contortions,  or  choreoid  facial 
movements,  or  hysteroid  or  epileptoid  convulsions  occur  in 
this  period,  and  are  often  found  in  subsequent  periods  ;  or 
instead  of  them  more  constant  rhythmical  movements  about 
the  face  or  limbs. 

The  delusions,  self-accusations,  or  fears,  in  the  depressed 
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period  may  concern  masturbation,  the  commission  of  "  the 
mipardonable  sin,"  the  imagined  poisoning  or  suffocation 
or  bodily  injuries  inflicted  upon,  or  persecution  of,  the 
patient.  Suicidal  attempts  or  inclinations  may  occur,  par- 
ticularly in  connection  with  the  hallucinations.  For  hal- 
lucinations are,  at  least  often,  present,  are  usually  of  de- 
pressed character,  often  indeed  of  a  character  that  should 
be  terrifying  to  the  patient ;  but  it  is  noteworthy  that  some- 
times he  does  not  appear  to  be  profoundly  dejected  or 
terrified  ;  his  half-silly  grimaces  and  even  occasional  hilarity 
l)elie  the  purport  of  his  delusions  and  hallucinations. 
Occipital  headache  may  be  marked. 

In  some  cases  there  is  an  early  period  of  religious 
ecstasy,  with  all  the  features  of  that  condition. 

Following  this  disturbed  time  of  depression  usually 
comes  an  excited  period.  And  now  are  often  expansive 
ideas  and  feeling  of  the  religious  or  of  the  social  order,  and 
much  gesticulation  and  protracted  emphasised  elocutionary 
displays ;  also  a  disposition  to  repeat  phrases  or  words,  to 
emphasise  some  particular  \vords  or  phrases,  to  make  an 
oration  of  words  or  part-sentences  without  meaning  or  order 
(verbigeration)  ;  a  set  harangue  or  discourse,  or  solemn, 
pompous,  important,  and  yet  of  fragments  of  sentences, 
repeated  or  disconnected  ;  or  to  repeat  unintelligible  words 
or  syllable-successions  not  belonging  to  any  language ; 
and  all  this  with  much  gesticulation,  muscular  tension, 
'effort,  emphasis  and  forcibleness ;  and  often  facial  grimaces 
or  spasms,  or  rhythmical  movements,  or  irregular  ones,  of 
the  extremities ;  with  a  tendency  to  contradict,  to  oppose, 
to  resist  everything ;  to  refuse  food  ;  to  resist  being  washed, 
dressed  or  raised  from  bed.  The  muscular  tension  may 
represent  the  delusion  in  terms  of  gesture — attitude — 
physiognomy — expression  or  language  ;  the  morbid  thought 
being  (so  to  speak)  moulded  in  outward  non-vocal  expres- 
sion, or  physiognomical  representation  ;  or  it  may  be  merely 
of  undifferentiated  tetanoid  character. 

In  the  stuporose  period  or  phase,  catalepsy  is  often  ex- 
treme ;  but  the  state  or  degree  of  abrogation  of  conscious- 
ness towards  the  morbid  analogue  of  the  sleep-level  often 
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appears  to  be  a  more  superficial  one  than  that  which  has 
been  described  under  the  head  of  typical  stuporous  insanity 
in  a  previous  lecture. 

Stadia  with  obstinate  taciturnit}^  and  confusion  of  thought 
and  of  speech  occur  in  some. 

Dementia  is  only  slowly  supervenient,  and  rarely  becomes 
extreme. 

The  order  in  which  the  stages,  phases  or  periods  occur  is 
irregular ;  the  circular  nature  of  the  malady  is  extremely 
irregular  or  abortive.  One  or  any  of  them  is  or  are  apt  to 
be  entirely  absent  in  a  given  case.  There  may  be,  alter- 
nately, stuporous-cataleptic  phases,  and  excited  ones ;  or 
depressed  ones  (as  above  described)  and  excited  ones ;  or, 
successively,  melancholic-depressed,  stuporous,  excited,  con- 
fused and  depressed  ones ;  or  a  convulsive  one,  followed 
by  apparent  temporary  recovery;  then,  successively,  de- 
pressed, excited,  depressed  and  hallucinatory,  phases — in 
series. 

There  are  several  symptoms  or  symptom-groups — or  con- 
nections— which  mark  the  characteristic  physiognomy  of  this 
disease  clinically : — 

1.  The  quasi-cyclical  course,  series  or  successions  of 
differing  mental  states. 

2.  The  peculiar  emotional  state,  as  shown  in  the  pathetic 
voice  and  attitudes,  in  religious  ecstasy,  or  in  the  emotional 
condition  correspondent  to  the  declamatory  theatrical  be- 
haviour, yet  with  the  impress  of  silliness  and  superficiality 
of  feeling. 

3.  To  the  acts  and  demeanour  just  named,  to  the 
gestures  repeated  and  of  tragic  or  ecstatic  impress,  is  often 
added  a  mulish  resistiveness. 

4.  The  convulsive  spasmodic  choreoid,  or  hysteroid,  or 
epileptoid  movements  or  grimaces,  contortions,  rhythmic 
movements,  or  muscular  tension — the  last-named  especially 
in  times  of  resistance — the  cataleptic  muscular  state  at 
some  other  times,  chiefly  in  a  stuporous  or  cataleptic  phase 
of  the  malady. 

5.  Alternating  with  dumbness,  the  emphatic  or  empha- 
sised and  protracted  repetition  of  rhymed  words ;  of  words. 
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or  phrases  ;  or  of  unintelligible  strings  of  syllables  ;  or  of  the 
successive  letters  of  slowly-spelled  words. 

These  may  be  more  special  than  the  oratorical  declama- 
tory speech-making  or  recitative  loquacity. 

Kahlbaum  indicated  a  tendency  to  use  diminutives,  but 
our  language  is  not  rich  in  words  of  the  kind,  and  I  have  not 
observed  this  condition  of  expression  in  a  striking  form. 

Case. — The  following  notes  are  incomplete,  but  were  taken 
without  any  view  to  publication. 

The  son  of  a  very  nervous,  easily  agitated  and  deeply-moved 
mother,  convicted  of  robbery,  was  some  years  in  prisons ;  whilst 
there  had  an  attack  of  mental  disturbance  with  destructiveness, 
and  later,  when  out  on  ticket  of  leave,  got  drink,  was  dull,  de- 
pressed, and  exhibited  severe  mental  symptoms.  Then  during 
two  or  three  weeks  he  sometimes  stood  for  long  spaces  of  time — 
even  hours — in  one  position  silent  and  immobile ;  or,  main- 
taining silence,  would  make  forward  strokes  with  right  and  left 
arm  alternately ;  or  rhythmically  jerk  the  head  downwards  and 
forwards,  and  alternately  to  left  and  right,  and  back  again  ;  would 
then  suddenly  stop,  appear  to  rouse  up,  say  a  few  words,  and 
perhaps  go  to  bed.  Setting  out  to  report  himself  to  the  police,  he 
repeatedly  retraced  his  steps  a  short  part  of  the  way.  Closing 
a  door  and  sitting  down  in  the  room,  he  would  many  times 
return  to  the  door,  open  it  and  again  shut  it.  The  order  of 
succession  of  these  symptoms  was  not  precisely  made  out. 
Taken  to  an  infirmary  by  his  friends  he  was  there  for  several 
days,  and  was  quiet ;  thence  he  came  under  my  care,  stated  to 
be  a  labourer  aged  twenty-five,  single,  not  suicidal,  epileptic,  or 
dangerous,  and  his  mental  attack  to  be  of  three  days'  duration  (no 
doubt  it  was  longer). 

The  medical  certificate  was  to  the  effect  that  the  patient  would 
not  speak  or  eat,  remained  in  one  position,  and  in  whatever 
position  he  was  placed,  for  hours ;  and  did  not  understand  any- 
thing said  to  him. 

After  admission  he  took  food  well  until  the  eve  of  the  third 
day  when  he  refused  tea ;  had  an  enema  and  small  motion,  and 
then  took  part  of  the  meal. 

On  the  morning  of  the  tbird  day  he  was  again  declining  food, 
but  took  it  later  on.  Viscera  fairly  normal ;  well  nourished ;  of 
good  muscular  development,  coarse  limbs,  dark  hair,  &c.;  head 
much  widest  towards  back,  forehead  narrow,  but  of  fair  height ; 
prominent  frontal  eminences.  Skin  coarse.  No  external  indica- 
tions of  sypbilis. 
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Since  admission  he  had  been  cataleptic,  sitting  in  a  chair  in 
one  position,  with  dilated  pupils,  gazing  lixedly  in  one  direction 
and  usually  more  or  less  downwards.  The  only  words  he  had 
uttered  since  admission  were  this  morning  asking  once  w^hat  he 
was  "  doing  here." 

On  this  day  pulse  63,  softish ;  respiration  18,  very  easy,  and 
respiratory  murmur  very  soft.  The  arms  are  kept  in  any  raised 
distorted  position  in  which  they  are  placed  by  me,  but  the  right 
arm  not  so  long  as  the  left.  Ehythmical  movements  of  the  muscles 
of  the  trunk  begin  whilst  this  is  being  carried  out.  As  he  stands, 
if  a  leg  is  raised  by  another  person  it  gradually  and  slowly  sinks 
to  the  floor  so  that  for  a  time  the  weight  is  slightly  supported  by 
the  toes  only  of  that  foot,  but  after  a  while  the  heel  also  gets  on 
the  floor  again.  Under  passive  motion  the  limbs  move  with 
some  stifl^ness  rather  than  active  resistance.  When  told  to  w^alk 
to  the  end  of  the  room  he  does  not  do  so,  and  when  his  arms  are 
now  replaced  in  their  normal  position  and  he  is  by  gentle  urging 
started  on  a  walk,  he  only  goes  a  step  or  two  and  then  stops, 
until  guided,  gently  pushed,  and  told  to  move,  when  again  be 
takes  a  step  or  two.  Soon  he  begins  to  tremble  all  over  and 
shake  as  concerns  his  trunk  and  limbs  (somewhat  like  rigor),  but 
there  is  not  any  chattering  of  the  teeth.  At  beginning  of  exami- 
nation the  eyes  w^ere  directed  downwards  ;  later,  they  blink  when 
fingers  are  snapped  close  to  them  in  front,  but  not  if  snapped 
beside  the  ears,  and  they  blink  when  a  sudden  "  dab  "  is  made  in 
front  of  and  close  to  them.  The  eyes  are  now  occasionally 
turned  by  him  in  different  directions,  staring  first  in  one  direction 
then  in  aiiother — the  pupils  contracting  somewhat  as  he  changes 
the  directions.  He  will  not  put  out  the  tongue  Vv^hen  told  to  do 
so,  and  when  I  open  his  lips  he  immediately  recloses  them. 
These  closed  and  somewhat  pursed  or  pouting  lips  are  the  only 
part  at  which  there  is  any  concentration  of  the  features.  The 
facial  expression  on  the  whole  is  one  slightly  of  sadness,  de- 
pression. The  face  is  reddish.  There  is  no  dribbling  of  saliva 
from  the  mouth  nor  any  mucus  running  from  the  nostril.  On 
the  face  and  neck  a  sharp  finger-nail  stroke  occasions  a  con- 
siderable effect  in  the  form  of  a  reddened  streak  of  skin.  He  takes 
no  notice  of,  and  exhibits  no  reaction  to,  sharp  pinches  of  the 
backs  of  hands  or  of  the  skin  of  the  thighs,  except  as  regards 
pupils  perhaps  dilating  slightly  and  eyes  looking  moister.  The 
knee-jerks  are  fair.  No  reply  can  be  elicited — not  a  word  is 
uttered  by  the  patient.  No  oedema  of  feet.  Pupils  wide  and 
sluggish. 
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Next  day  (June  8th)  pulse  66.  On  being  roused  by  shaking  he 
begins  to  rub  a  cheek  with  the  right  forefinger,  makes  a  few  rest- 
less slight  movements,  and  the  face  colours  slightly.  Markedly 
cataleptic. 

June  9th. — Still  very  cataleptic,  and  can  be  moulded  into  all 
sorts  of  strange  positions,  which  are  retained  for  some  time,  at 
least,  but  he  puts  the  right  hand  over  the  back  and  makes 
rhythmic  flexion  movements  with  its  fingers.  When  I  place  his 
leg  in  an  awkward  posture  he  makes  peculiar  sounds  with  the 
mouth,  inspiring  as  one  about  to  endure  severe  pain  or  make 
effort,  and  continues  an  audible  lip-sound  afterwards.  The  knee- 
jerk  is  fair ;  testing  the  jerk  is  attended  with  greater  dilatation 
of  pupils,  which  are  still  dilated  and  very  sluggish  to  light.  The 
face  is  not  red  as  it  was,  and  its  skin  is  very  slightly  desqua- 
mating. He  followed  the  attendant  into  the  room  to  me  to-day, 
and  sat  down,  looking  at  a  chair.  When  merely  told  to  do  a 
thing  he  does  not  obey,  but  obeys  at  once  when  the  order  is 
accompanied  with  an  appropriate  gesture,  and  a  hand  is  placed 
on  him  to  encourage  action  and  enforce  the  gesture.  When  he 
seats  himself  the  trunk  a.nd  head  are  well  erect,  and  the  fists  rest 
on  the  thighs.  If  one  now  bows  the  patient's  head  forward  it  is 
easily  put  back  again  and  even  over-extended,  so  that  the  face 
looks  up  to  the  ceiling,  the  pupils  also  simultaneously  becoming 
somewhat  less  dilated  and  the  face  colouring  slightly. 

During  a  week  after  this  he  occasionally  spoke  a  few  words, 
but  only  in  reply  to  questions  or  to  ask  for  tobacco ;  the  limbs 
were  cataleptic.     Under  an  attendant  he  took  regular  exercise. 

June  nth. — Addressed  me;  said  God  had  told  him  to  keep 
quiet ;  that  he  recollected  everything  that  had  happened  ;  that  he 
wanted  his  heart  and  his  old  woman  ;  to  get  to  his  old  woman  ; 
that  I  had  a  woman ;  that  the  attendant  was  "  Sir  ;  "  that  it  did 
not  do  to  "  Sir  "  people ;  that  the  attendant  had  said  if  he  did  not 
take  food  a  spoon  would  be  put  in  his  mouth,  &c.  He  kept  re- 
peating the  same  sentences  or  parts  of  sentences,  or  slowly  spell- 
ing some  of  the  words,  as  w-a-y,  h-e-a-r-t,  d-o-c-k-r  (for  doctor)  ; 
and  repeating  the  words,  joining  others  to  them,  with  emphasis, 
and  holding  one  arm  forth  as  an  orator  and  the  other  one  flexed 
at  the  elbow,  and  its  hand  somewhat  raised  at  the  side.  The 
manner  and  attitudes  were  theatrical  and  oratorical ;  the  speech 
was  declamatory ;  the  tone  of  voice  earnest,  emphatic,  pathetic. 
This  emphatic  oration  of  set  formal  fragmentary  phrases  and 
repetitions  continued  for  nearly  two  hours. 

June  19th. — Since  the  last  note  has  spoken  only  in  reply  to 


KATx\.TO\IE.  513 

questions,  and  to-day  answers  readily  when  interrogated,  but 
keeps  rubbing  his  forehead  constantly  and  monotonously  with  the 
nail  of  right  forefinger.  The  limbs  are  cataleptic,  the  hands  cold 
and  blue.  Says  he  recollects  coming  here,  but  doesn't  know  icliy 
he  was  brought ;  knows  approximately  how  long  ago  it  was,  and 
says  he  recollects  about  being  at  the  infirmary  he  came  from. 
Says  that  when  there  he  "  saw  God  and  Devil,  Holy  God  and 
Holy  Devil,  and  Holy  Ghost ;  all  the  world  got  hold  of  him  and 
held  him  and  made  him  kick  out,'"  and  so  on.  Again  he  says  he 
never  saw  a  devil,  then  says  the  devil  held  him  down  and 
God  spoke  to  him  and  told  him  to  have  trust.  Says  he  (patient) 
is  master,  and  repeats  this.  Will  repeat  the  same  phrase  fre- 
quently, in  a  pathetic  oratorical  tone  and  manner,  e.g.,  "  all  the 
lot;"  after  repeated  questions  on  the  point  he  explains  this  to 
mean  "  all  the  world."  Deliberately  and  over  and  over  again 
are  the  phrases  or  sentences  repeated  in  emphatic  pathetic  tone. 

This  condition,  varied  by  occasional  outbursts  of  singing  and 
shouting,  continued  for  some  weeks,  but  gradually  subsided.  He 
improved,  began  to  do  a  little  ward-work  in  the  middle  of  July, 
and  conversed  more  readily  and  more  coherently. 

August  29th. — Does  bed-makingwell,talksa  little,  reads  a  little, 
is  obedient,  wishes  to  go  away,  acknowledges  he  was  wrong  in 
mind  and  that  this  made  him  imagine  he  saw  strange  things, 
devils,  &c.,  at  the  infirmary,  but  cannot  give  any  explanation  as 
to  why  he  kept  his  limbs  in  any  position  they  were  placed  in 
when  cataleptic,  and  doesn't  seem  to  recollect  any  delusion  or 
fear  or  feeling  of  compulsion  or  of  inertia  in  regard  to  it.  Says  he 
was  in  prison  four  years ;  came  out  in  March,  then  was ' '  drinking ' ' 
much  and  taking  little  "food"  for  seven  weeks,  and  then  was 
improperly  taken  to  an  infirmary  and  brought  here,  although  he 
admits  he  was  wrong  in  his  mind. 

September  28th. — Recently  had  dysenteric  diarrhoea.  Says  in 
one  of  the  prisons  he  was  at  something  seemed  "  to  come  over 
him  ;  "  he  "  got  clouded ;  "  he  also  broke  up  a  closet,  and  later  on 
"  something  seemed  to  come  over  him  by  the  power  of  which 
(and  not  his  own  power)  he  acted  ;  "  "it  seemed  to  make  him  do 
things."  Spirits,  he  supposes,  did  it,  and  he  seemed  to  hear 
women's  voices  and  voices  of  spirits  and  voices  of  God ;  "  to  have 
beautiful  sights  at  night— a  lamp  overhead,"  &c.  "  Really  heard 
the  voices,"  he  says  ;  thinks  the  spirits  were  good.  Can't  at  all 
tell  why  he  used  to  retain  the  limbs  as  placed  in  cataleptic  state. 
Is  not  cataleptic  now. 

October  12th. — Demands  release ;  says  he  never  should  have 
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been  sent  to  infirmary  or  here ;  supposes  a  mistake  was  made 
in  sending  him  here  ;  says  he  is  had  at  a  disadvantage,  and  not 
allowed  to  speak  out  his  mind  as  he  has  a  right  to  do  ;  "  won't 
stick  it  any  longer,"  &c.  Features  twitch  convulsively  with 
emotion  as  he  thus  speaks.  Has  gained  91bs.  in  weight  since 
admission. 

November  lOfA. — Looks  better,  works,  says  "he's  all  right." 
In  a  prolonged  conversation,  at  first  speaks  of  the  above  delus- 
sions  and  hallucinations  at  prison  as  being  "  like  dreams;  "  sub- 
sequently speaks  of  them  as  being  real,  and  finally  admits  that 
he  still  hears  the  voices  of  women  talking  to  him  and  at  times 
sees  the  upper  part  of  their  nude  forms  near  him,  "as  if  made 
up,  or  like  actresses,"  and  this  by  daytime,  but  states  that 
he  does  not  see  them  so  clearly  as  he  formerly  did. 

November  22nd. — Eefused  to  wash,  and  became  very  abusive 
and  threatening  to  head-attendant  and  others  who  requested  him 
to  wash. 

For  several  weeks  after  this  he  was  at  times  very  insubordi- 
nate, refusing  to  wash,  abusive  and  threatening ;  and  declared 
he  would  wait  an  opportunity  and  attack  the  attendants  because 
he  was  made  to  wash  ;  defended  this  conduct,  and  swore  lustily 
about  his  detention. 

During  the  space  of  nearly  a  year  following  the  date  above 
he  remained  quiet  as  a  rule,  excited  at  times  about  his  detention, 
and  addressing  one  in  a  sterotyped  way  ;  stepping  forward  with 
raised  arm  and  forefinger  extended  towards  one's  face,  speaking 
in  a  pathetic  tone,  repeating  the  question,  and  when  answered 
declaring  he  could  not  get  an  answer.  In  February  it  was  noted 
that  the  patient  says  he  used  to  hear  a  spirit  speak  to  him  in 
prison  and  see  it  at  times,  but  can't  say  whether  it  was  friendly 
or  not.  Also,  still  sees  the  figures  or  head  and  busts  of  naked 
women,  and  hears  them  speak,  yet  cannot  say  why  they  appear 
to  him  or  whether  they  are  friendly;  "on  the  whole,"  don't 
look  upon  either  the  spirits  or  the  women  as  being  unfriendly, 
In  March  the  symptoms  last  mentioned  still  existed,  and  he 
believed  in  the  reality  of  the  hallucinatory  figures  seen  and 
words  heard  by  him,  but  said  they  had  ceased  for  the  time.  He 
alleged  that  he  never  should  have  been  placed  under  care,  al- 
though he  went  as  far  as  to  admit  that  the  condition  he  had  been 
in  "  was  not  very  right,  in  its  way."  In  June  he  got  out  of  bed 
one  night  about  10  p.m.,  in  an  upstairs  dormitory,  and  smashed 
twelve  panes  of  glass  with  his  fist,  cutting  it  and  losing  a  con- 
siderable amount  of  blood.      This    occurrence  he  said  was  the 
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fault  of  those  who  detained  him  here  ;  it  was  not  done  with  any 
view  to  or  possibility  of  escaping  ;  and  before  and  after  it  he 
would  speak  about  his  detention  in  imperfectly  suppressed  excite- 
ment, and  in  the  manner  already  described.  In  September  he 
refused  food  one  day  from  mental  causes.  On  some  other  days 
he  declared  he  was  made  a  laughing  stock  of,  that  this  was  being 
concealed,  but  that  he  had  watched  for  months  and  knew  that 
he  was  laughed  at. 


EEFLEX  SriXAL   SCEATCHING   MOVEMENTS  IN 
SOME   VEETEBKATES. 

BY   JOHN    BEREY   HAYCEAFT,    M.D. 
(Read  lefore  the  llotjal  Society  of  Edinburglt.) 

Many,  who  have  kept  dogs,  are  aware  that  if  the  skin 
covering  the  side  of  the  body  be  scratched,  a  dog  will  move 
the  leg  of  that  side  as  if  itself  to  scratch  the  part  touched. 
This  fact  is  known  to  the  physiologist,  and  a  so-called, 
scratching  centre,  to  which  the  sensory  impulses  are  carried, 
and  from  which  motor  impulses  to  the  muscles  pass,  has 
been  shewn  to  exist  in  the  spinal  cord. 

I  would  venture  to  lay  before  the  Society  one  or  two 
additional  facts  in  this  connection  which  have  been  ob- 
served by  me. 

First  as  to  the  sensory  area  from  which  this  reflex  may 
be  initiated.  The  only  sensitive  part  of  the  skin  in 
most  cases  is  that  covering  the  lower  ribs  in  about  the 
middle  of  their  course.  If,  however,  the  dog  be  sensitive 
to  irritation,  if  it  has  suffered  from  vermin,  or  from  any 
irritative  condition,  the  area  is  much  gTeater.  Practically 
it  includes  those  parts  of  the  skin  to  which  the  hindfoot 
can  be  approximated.  It  commences  posteriorly  at  the 
part  which  the  hind  leg  can  reacli,  generally  two  or  three 
inches  in  front  of  the  flank,  varying  according  to  the  size  of 
the  animal.  It  extends  forwards  to  the  shoulder,  including 
the  whole  side  of  the  animal,  and  even  reaches  up  the  side 
of  the  neck,  and  on  to  the  root  of  the  ear.  The  most  sensi- 
tive portion  is  that  part  which  in  most  animals  alone  gives 
the  reflex. 

If  in  a  sensitive  animal  the  skin  on  the  back  within  half 
an  inch  of  the  middle  line  be  scratched  the  leg  of  that  side 
will  move.     If,  however,  the  skin  at  a  corresponding  part  of 
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the  opposite  side  be  touched,  the  animal  will  scratch  at  once 
with  the  other  leg.  The  same  observations  apply  to  the 
scratching  areas  when  they  extend  ventrally  to  the  middle 
line.  The  skin  of  the  flank,  of  the  muzzle,  and  of  the  fore- 
leg are  outside  this  area,  and  outside  the  reach  of  the  hind 
leg.  They  are  scratched  by  the  teeth  or  fore  leg  of  the 
animal.  As  in  the  case  of  the  pithed  frog,  if  one  side  of  the 
animal  be  scratched,  and  if  the  leg  of  that  side  be  forcibly 
held,  scratching  movements  of  the  opposite  leg  may  often  be 
observed.  These  movements  may  be  observed  in  young 
puppies,  and  can  readily  be  called  forth  in  animals  which 
are  sound  asleep. 

I  have  been  unable  to  get  these  movements  from  cats, 
although  the  cat  tribe  is  probably  related  to  the  dog  tribe 
by  common  ancestry.  In  the  rabbit,  too,  I  have  been 
unable  to  observe  them.  If,  however,  a  guinea  pig  be 
killed  by  a  blow  on  the  back  of  the  neck,  and  if  the  skin 
at  the  side  of  the  belly  be  gently  tickled  the  animal  will 
bring  the  leg  of  that  side  rapidly  to  the  part  and  scratch 
it  violently  for  some  time.  I  have  noticed,  too,  that  after 
an  ox  has  been  killed  by  a  blow  of  the  pole-axe,  the  hind 
leg  will  be  brought  to  the  side  of  the  body  if  that  part  be 
rubbed.  The  movement  is  similar  to  that  made  during  life 
to  get  rid  of  flies.  We  see  then  that  these  reflex  scratchings 
are  sometimes  present,  sometimes  absent,  in  animals  nearly 
related.  This  variation  depends  no  doubt  on  the  habits,  and 
build  of  the  animal  itself.  The  cat  has  much  more  mobility 
of  the  head  and  neck.  It  can  lick  its  sides,  and  can  reach 
most  parts  of  its  body  with  its  fore  paws.  The  dog  cannot 
and  the  hind  leg  is  used  instead.  The  rabbit  has  a  mobile 
and  flexible  body,  which  it  cleans  in  a  sitting  posture  with 
its  mouth  and  fore  paws.  The  guinea-pig  and  the  ox  are 
shorter,  with  thick  set  necks,  and  the  hind  leg  is  often  called 
into  requisition. 

Co-ordinated  reflex  movements  may  be  divided  into  two 
classes.  In  the  first  class  we  have  movements  of  limbs,  the 
aim  of  which  is  to  bring  them  into  relationship  with  other 
parts  of  the  body.  Such  are  the  complex  movements  of  the 
pithed  frog,  and  the  scratching  movements  we  are  discuss- 
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ing.  In  these  cases  all  that  is  essential  for  the  acquisition 
of  the  power  of  bringing  one  part  of  the  body  into  connec- 
tion with  another  part  is  tactile  sensibility  of  the  skin.  The 
other  class  of  co-ordinated  reflexes  are  those  which  change 
the  position  of  the  body  in  respect  to  its  surroundings — e.g., 
walking,  swimming,  &c.  In  this  case  sensation  of  sight, 
hearing,  &c.,  are  required  in  addition. 

The  nerves  of  tactile  sensibility  for  the  trunk  and  limbs 
pass  to  the  cord,  in  which  they  make  connection  with  motor 
fibres  passing  to  the  limbs.  The  nerves  of  hearing,  sight, 
&c.,  pass  to  the  brain. 

It  follows  from  this  that  the  first  class  of  movements 
MAY  take  place  in  a  pithed  animal ;  the  latter  never.  Now, 
one  constantly  finds  the  remark  that  spinal,  co-ordinated 
movements  present  in  lower  animals — e.g.,  the  frog,  have 
their  centres  in  higher  regions  of  the  nervous  system  in 
higher  animals.  This  and  similar  remarks  indicate,  I  think, 
a  grave  misconception. 

The  second  class  of  co-ordinated  movements  are  never 
purely  spinal,  either  in  the  frog,  or  in  any  other  vertebrate. 
It  is  probable  in  those  cases  of  the  first  class,  in  which  the 
co-operation  of  the  brain  with  the  spinal  cord  is  necessary, 
that  this  is  not  the  result  merely  of  higher  development,  but 
depends  upon  other  causes,  some  of  which  I  have  touched 
upon. 

The  scratching  movements  quite  as  complex  as  any  of 
the  movements  of  the  pithed  frog  require  for  their  perfor- 
mance the  cord  alone,  both  in  the  case  of  the  guinea  pig  and 
dog.  The  rabbit  and  the  cat  certainly  do  not  possess  more 
highly  developed  brains ;  yet  no  such  scratching  movements 
can  be  elicited.  The  difference  does  not  depend  then  upon 
a  question  of  development  either  upwards  or  downwards, 
but  rather  upon  a  variation  of  habit,  or  build.  From  in- 
creased mobility  of  the  body,  or  from  altered  habits,  the  cat 
and  rabbit  may  have  come  to  use  their  eyes  and  head, 
whereby  the  brain  is  called  into  action,  in  place  of  the  leg 
used  by  some  ancestral  type.  Or  again  it  is  possible  that 
the  dog  and  guinea  pig  ma}'  have  acquired  the  use  of  the 
leg  for  scratching  from  altered  habits,  or  from  loss  of 
mobility. 
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Nor  is  it  difficult  to  explain  the  condition  of  things  seen 
in  the  human  subject.  A  child  is  born  without  such  work- 
ing connections  between  the  sensory  surfaces  of  its  body 
and  the  corresponding"  groups  of  muscles  as  would  lead  to 
the  approximation  of  a  limb  to  any  particular  part  of  the 
skin.  This  comes  only  by  laborious  experimentation  on 
the  part  of  the  child.  It  sees  its  foot  and  directs  its  hand 
to  it.  It  feels  the  touch  and  is  conscious  of  the  movement 
it  has  made.  By  continual  practice  it  can  touch  most  parts 
of  its  body.  This  is  learnt  only  by  experience  which  has 
involved  the  use  of  sight,  and  therefore  depends  largely  on 
the  action  of  the  brain. 

On  this  account,  if  the  spinal  cord  be  divided  we  should 
not  expect  a  man  upon  having  the  calf  of  one  leg  tickled  to 
be  able  to  scratch  it  with  the  foot  of  the  other  leg,  because 
during  his  extra-uterine  development  the  brain  was  a  neces- 
sary factor  in  producing  such  movements.  Such  is,  indeed, 
the  case,  for  although  spasmodic  jerks  of  muscles  may  be 
called  forth  by  stimuli  applied  to  the  skin  an  absence  of 
purposive  movements  is  noticed  as  soon  as  the  cord  is 
severed  from  the  brain. 


NUCLEAK  VACUOLATION    IN   NEEVE    CELLS  OF 
COETEX  CEEEBEI. 

BY   JAMES   E.   WHITWELL, 
Pathologist  and  Assistant  Medical  Officer,  South  Yorkshire  Asylum,  Sheffield. 

In  certain  of  the  lower  animals,  and  notably  the  Torpedo, 
there  are  large  ganglionic  cells  in  the  brain,  which  closely 
resemble  the  motor-cells  of  the  hmnan  spinal  cord.  In  these 
the  nucleolus  is  of  large  size,  and  stands  out,  in  strong  relief, 
as  a  highly  refractile  spherical  body,^  and  "  conceals  one,  or 
more  rarely,  several  vacuolse,"  and  this  condition  Max 
Schultze  considers  to  be  the  normal  form  of  the  nerve-cell 
nucleolus  in  the  torpedo.  How^ever  this  may  be,  there  seems 
scarcely  evidence  that  such  a  condition  obtains  in  the  normal 
nerve-cells  of  the  human  cortex. 

Vacuolation  of  the  nucleus  and  nucleolus  of  nerve-cells  in 
the  cortex,  however,  is  present  to  a  very  marked  degree  in 
certain  pathological  conditions.  More  especially  does  this 
occur  in  certain  cases  in  which  dementia  was  a  prominent 
feature  during  life,  particularly  the  dementia  resulting  from 
epilepsy  of  prolonged  duration. 

This  condition  is  usually  most  marked  in  the  cells  of  the 
fronto-parietal  region,  and  of  these  parts,  the  deeper  layers 
of  the  cortex,  especially  the  larger  pyramidal  cells  in  these 
regions,  but  also  present  in  the  smaller  pyramidal  cells,  and 
even  occurring  in  detached  nuclei. 

On  examination  of  fresh  specimens  stained  in  aniline  blue- 
black,  after  treatment  with  osmic  acid  (Bevan  Lewis),  and 
it  is  in  specimens  prepared  by  this  method  that  the  condition 
is  seen  best,  even  under  the  low  power,  it  is  evident  that 
certain  of  the  nerve-cells  of  these  layers  arc  deficiently 
stained,  and  in  some  of  them  the  usually  well-marked,  deeply 
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stained  nucleus  is  apparently  absent,  or  can  only  be  seen  as 
an  irregularly  shaped,  more  deeply  stained  portion  of  the 
cell.  The  branches  of  these  cells  are  frequently  noticeably 
deficient,  both  in  quantity  and  staining  ;  the  latter  perhaps 
being  a  cause  of  the  former  appearance. 

Under  a  higher  power,  it  is  seen  that  these  cells,  though 
not  deeply  stained  anywhere,  are  frequently  stained  in  a 
"  patchy  "  manner,  a  portion  near  one  or  other  edge  fre- 
quently reacting  to  pigment  better  than  the  rest  of  the  cell. 
At  the  same  time  in  many  cases  the  sharply  defined  angular 
contour  of  the  healthy  cell  is  replaced  by  a  somewhat  swollen 
bulging  appearance. 

This  deficiency  in  staining  quality  and  somewhat  swollen 
condition  of  the  cell,  however,  appears  rather  to  be  related  to 
the  presence  or  absence  of  pigment  in  the  cell,  since  this 
condition  seems  in  most  cases  to  precede  the  deposition  of 
pigment  in  the  condition  known  as  "  pigmentary  "  degenera- 
tion. The  nucleus  of  the  cells  may  present  a  great  variety 
of  conditions. 

In  almost  all  the  nuclei  in  which  vacuolation  has  com- 
menced, or  is  about  to  commence,  the  sharply  defined  well- 
stained  angular  appearance  of  health  is  lost.  In  some  cases 
the  whole  nucleus  is  swollen  up  to  form  an  oval-rounded  or 
pyriform  mass,  and  is  either  as  a  whole  badly  stained,  but 
more  so  at  the  centre  than  at  the  periphery  usually,  or  several 
well-defined  patches  of  a  lighter  hue  appear  in  the  swollen 
nucleus. 

In  other  cases,  a  pale,  poorly-stained,  but  sharply  defined 
vacuole  is  detected  in  its  centre,  in  the  position  of  a  nucleolus ; 
in  fact  the  nucleolus  is  swollen  up  and  become  distinctly 
vacuolar ;  in  this  latter  condition  scarcely  any  alteration  may 
be  evident  in  the  body  of  the  nucleus. 

In  other  cases,  again,  in  addition  to  the  sharply  defined 
vacuolar  nucleolus,  the  body  of  the  nucleus  surrounding  it  is 
in  a  parallel  condition,  swollen,  lightly  stained,  and  in  parts 
not  stained  at  all. 

In  other  cells,  the  nucleus  may  be  occupied  by  several 
vacuoles,  varying  in  number  from  '2-5 ;  in  the  latter  case  the 
position  of  the  nucleus  being  entirely  occupied  by  a  small 
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bunch  of  these  vacuoles.  A  still  greater  degree  of  vacuo- 
lation  is  that  in  which  a  signet  -  ring  -  like  appearance  is 
produced  in  which  the  position  of  the  nucleus  is  occupied 
by  one  large  vacuole  \\ith  a  small  one  on  one  side  of  it ;  in 
this  case  the  small  vacuole  may  be  so  compressed  by  the 
larger,  as  to  form  merely  an  unstained  line  in  the  capsule  of 
the  larger  one. 

In  a  few  cases,  again,  the  nucleus  may  be  found  vacuolated 
in  one  of  these  ways,  as  a  detached  nucleus  apparently  due  to 
the  destruction  of  the  surromiding  portion  of  the  cell,  which 
rather  leads  one  to  the  conclusion  that  either  the  vacuolation 
itself  of  the  nucleus,  or  some  other  condition  which  also  pro- 
duces it,  is  inimical  to  the  physiological  integrity  of  the  cell. 
The  earliest  change  which  occurs  i]i  a  nucleus  about  to  become 
vacuolated  is  an  alteration  in  its  contour  ;  from  its  normal 
angular  form  it  becomes  swollen,  rounded,  or  pyriform,  and  co- 
incident with  the  change  in  shape  occurs  an  altered  reaction 
to  staining  agents  ;  instead  of  being  deeply  stained,  as  in 
the  normal  state,  it  becomes  relatively  lightly  stained,  the 
degree  varying  considerably. 

Instead,  however,  of  the  whole  nucleus  swelling  up  like 
this,  the  nucleolus  alone  may  show  these  changes  first,  while 
the  rest  of  the  nucleus  is  only  slightly  altered,  and  perhaps 
bulged  to  one  side,  and  this  method  of  commencement  is 
perhaps,  on  the  whole,  the  more  common. 

Or,  again,  the  condition  may  go  on  side  by  side  in  the 
nucleus  and  nucleolus  at  the  same  time. 

Thus  the  vacuolation  may  commence  in  one  of  three  ways, 
either  in  the  nucleolus,  in  the  body  of  the  nucleus,  or  in  both 
together. 

From  any  one  of  these  first  stages  it  is  readily  seen  that 
any  of  the  previously  described  vacuolar  conditions  may  be 
produced  by  a  gradually  diminishing  staining  power,  and 
distension  of  the  vacuoles  thus  formed. 

The  earlier  conditions  of  the  vacuolation  of  the  nucleus 
are  not  unfrequently  seen  associated  with  pigmentary  de- 
generation of  cells,  when  this  has  advanced  to  a  pathological 
degree,  more  especially  perhaps  in  cases  in  which  dementia 
has  occurred  as  a  sequence  to  a  degree  of  mania  ;  Init  pig- 
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mentation  of  the  cell  and  vacuolation  of  the  nucleus  certainly 
occur  independently  of  one  another,  since  in  very  many  cells 
there  may  be  absolutely  no  pigmentation  at  all,  while  the 
vacuolar  condition  of  the  nucleus  is  far  advanced. 


EXPLANATION  OF  PLATE. 


(a. — i.)  Various  forms  of  vacuolar  nucleus. 

(7i.)  Healthy  nerve-ceil  prepared  by  same  method,  from  third  layer  of 
cortex,  for  comparison. 

(e.)  Early  stage,  beginning  by  swelling,  &c.,  of  nucleus  as  a  whole. 

(/.)  Early  stage,  commencing  by  early  vacuolation  of  nucleolus. 

{ff.)  Early  stage,  process  going  on  simultaneously  in  nucleus  and  nucleolus, 

(a.)  Large  ganglionic  cell  from  fourth  layer  of  cortex,  frontal  lobe,  showing 
"patchy"  staining  and  vacuolar  nucleus. 

(b.  d.  i.)  Show  various  forms  of  '"signet-ring"  appearance,  produ  ed  by  a 
single  nucleolar  vacuole  at  one  side  of  a  single  nuclear  vacuole. 

(f.)  and  /(,  bliow  uiultii)li(.ity  of  vacuoles. 
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The  condition  can  scarcely  be  a  post-mortem  change, 
since  it  is  seen  best  in  freshly  prepared  sections  within 
twenty-four  hours  after  death.  Nor  can  it  be  ascribed  to 
any  osmotic  or  other  change  associated  with  reagents  used 
in  the  preparation  of  the  specimens,  or  all  specimens  treated 
the  same  way  at  the  same  time  would  probably  show  the 
condition,  which  is  by  no  means  the  case.  In  fact  this  form 
of  nuclear  vacuolation  seems  to  claim  a  place  as  a  distinct 
lesion  of.  the  nerve  cell,  due  probably  to  some  impaired 
trophic  condition,  perhaps  the  cause,  perhaps  the  result  of 
the  dementia  with  which  it  is  associated. 

Vacuolation  occurring  in  animal  cells  is  not  perhaps  a 
very  common  pathological  lesion,  and  is  perhaps  seen  best  in 
the  forms  of  so-called  "dropsical"  degeneration,  "serous" 
infiltration  or  "  albuminous  "  infiltration. 

In  these  forms,  which  occur  principally  in  epithelial  cells, 
the  vesicular  condition  of  the  nucleus  and  nucleolus  is  fre- 
quently seen.  The  immediate  causation  of  this  change  in 
these  cells  is  considered  to  be  due  to  the  passive  imbibition 
of  fluid  from  an  infiltrated  tissue ;  but  in  the  case  of  the 
vacuolation  of  the  nucleus  in  the  cortex  cells,  cedema  is  not 
by  any  means  a  necessarily  well-marked  condition,  though 
usually  present  to  some  extent  ;  it  may  be,  however,  that 
the  vacuolation  of  the  nucleus  of  the  nerve-cell  is  a  purely 
mechanical  condition  brought  about  by  the  imbibition  of  fluid, 
though  against  this  is  the  fact,  that  the  change  very  frequently 
commences  in  the  nucleolus  with  only  very  slight  change  in 
the  surrounding  cell.  That  advanced  nuclear  vacuolation  is 
compatible  with  perfect  physiological  activity  seems  scarcely 
possible,  especially  when  considered  with  the  associated 
changes  in  the  cell. 


[Editorial  Note. — In  order  to  obviate  any  possible  question  as  to 
Dr.  Whitwell's  originality  and  priority  in  the  results  of  these 
researches,  I  wish  to  state  that  both  manuscript  and  illustra- 
tions, as  here  published,  were  in  my  hands  as  early  as  May, 
1888.— A.  DE  W.] 


Clinical  €'i\m, 

PAEAPLEGIC  EIGIDITY  IN   A  PEDESTEIAN, 

ASSOCIATED    WITH    A   EEMAEKABLE   DEGEEE   OF 

NEUEO-MUSCULAE  lEEITABILITY. 

BY  W.  E.  HADDEN,  M.D.,  F.R.C.P. 

The  patient,  who  was  a  man  thirty-seven  years  of  age,  came 
to  rae  as  an  out-patient  at  St.  Thomas's  Hospital  in  May,  1888. 
When  I  first  saw  him  he  appeared  from  his  gait  to  have  ordinary 
spasmodic  paraplegia.  On  testing  his  patellar  reflexes,  how- 
ever, I  was  sm-prised  to  find  that  there  was  no  increased  reaction 
on  single  percussion  of  the  tendon.  I  found  also  several  of  the 
conditions  presently  to  be  mentioned,  so  I  formed  the  opinion 
that  the  affection  was  probably  not  due  to  gross  change  in  the 
spinal  cord. 

The  patient  had  four  brothers  all  athletic  men,  the  eldest 
being  the  ex-champion  pedestrian  of  England.  It  was  said 
that  none  of  them  were  affected  in  any  way  like  the  patient. 
I  was  anxious  to  examine  them  but  I  could  not  get  the  oppor- 
tunity of  doing  so. 

The  patient,  though  a  bricklayer,  had  been  accustomed  since 
his  youth  to  compete  frequently  in  walking  races.  He  thought 
nothing  of  walking  thirty  miles  or  more  a  day.  Nine  months 
before  I  saw  him  he  w^alked  to  Epsom  and  back — a  distance  of 
thirty-four  miles — in  about  five  hours.  He  said  that  he  had 
"  never  been  the  same  man  since."  His  gait  became  affected 
about  four  months  before  admission,  and  at  the  same  time  he 
had  pain  in  the  heels  and  painful  cramps.  The  cramps  were 
chiefly  noticeable  on  getting  up  in  the  morning,  and  he  used 
to  sit  on  the  edge  of  the  bed  until  they  wore  off.  An  hour 
would  often  elapse  before  he  could  get  about  on  his  legs. 
The  rigidity  of  the  muscles  was  increased  after  standing  any 
length  of  time  and  towards  night  it  was  always  much  aggra- 
vated. Occasionally  during  the  day  he  would  have  painful 
cramps  which  came  and  went  suddenly.     He  told  me  that  one 
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afternoon,  a  week  before  I  saw  him  first,  the  legs  became  quite 
natural  and  he  walked  as  well  as  ever  he  did. 

The  history  therefore  points  to  the  intermittent  tendency  of 
the  muscular  rigidity,  and  the  aggravating  influence  of  exertion. 
"Whether  the  affection  was  primarily  dependent  on  his  frequent 
muscular  efforts  is  a  mattei'  which  I  shall  defer  discussing  for 
the  moment. 

As  regards  other  points  in  his  previous  history  I  may  men- 
tion that  he  had  a  suppurating  bubo  twenty  years  previously, 
though  there  was  no  history  of  syphilitic  infection.  As  might 
be  expected  he  had  been  much  exposed  to  cold  and  wet.  A  few 
weeks  before  he  complained  of  his  present  symptoms  he  was  laid 
up  with  swelling  of  the  left  knee-joint ;  at  this  time  he  had 
a  discharge  from  the  urethra,  so  it  is  very  probable  the  attack 
was  one  of  gonorrhoeal  rheumatism. 

On  admission,  the  patient  was  a  well-developed  muscular 
man,  but  the  legs  were  distinctly  smaller  in  proportion  than 
the  arms,  and  there  was  muscular  weakness.  The  patient  him- 
self had  noticed  that  the  lower  limbs  had  wasted.  The  left 
leg  was  certainly  smaller  than  the  right,  but  no  measurements 
were  taken  at  this  time.  At  a  much  later  period  I  found  a 
difference  of  only  a  quarter  of  an  inch  between  the  calves, 
the  left  being  the  smaller  and  measuring  thirteen  inches  in  cir- 
cumference. When  the  patellar  tendon  was  struck  once  the 
knee-jerk  was  not  over-brisk.  The  reactions  might  be  termed 
normal.  There  was  however  a  slight  difference  between  the 
two  sides,  the  left  jerk  being  rather  more  obvious.  On  per- 
cussing the  patellar  tendon  a  few  times  in  rapid  succession 
the  jerk  became  more  and  more  marked  and  the  quadriceps 
became  rigidly  contracted,  as  did  also  the  hamstrings.  This 
condition  of  tetanus  or  induced  cramp  was  painful.  After 
several  attempts  he  would  succeed  in  overcoming  the  spasm  and 
bringins:  the  limb  back  to  its  former  condition.  The  same 
result  was  obtained  by  percussing  the  quadriceps  itself  provided 
that  the  knee  was  semi-flexed.  In  other  words  the  muscle 
had  to  be  in  a  state  of  passive  tension.  When  the  knee  was 
extended  percussion  of  the  quadriceps  produced  momentary 
contractions  which  did  not  run  into  tetanus.  The  same  con- 
dition of  cramp  resulted  also  from  voluntary  efforts  to  straighten 
the  flexed  knee  against  force  exerted  by  the  observer.  When  the 
limb  was  extended  and  the  j)atella  pushed  down  three  or  four 
times  in  rapid  succession,  as  though  to  elicit  knee-clonus,  the  same 
result  followed.     On  pointing  the  toes  three  or   four  times   (the 
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method  of  obtaining  ankle-clonus)  the  tibialis  anticus  group  of 
muscles  became  rigid  and  stood  out  prominently.  When  the 
foot  was  left  to  hang  down,  that  is  when  there  was  no  passive 
tension  of  the  muscles  on  the  front  of  the  leg,  percussion  caused 
momentary  muscular  contractions,  not  the  condition  of  tetanus. 
But  on  placing  the  foot  at  right  angles  to  the  leg  thus  making  pas- 
sive tension,  and  then  percussing,  the  tibialis  anticus  became  rigid. 
When  this  method  was  adopted  the  calf  muscles  became  affected, 
and  the  spasm  spread  rapidly  to  the  thigh,  thus  producing 
tetanus  of  the  whole  limb.  Local  stimulation  of  the  calf  muscles 
did  not  give  rise  to  rigidity,  whether  the  ankle  was  flexed  or  ex- 
tended. Both  soles  were  very  tender  to  pressure.  When  either 
was  tickled  as  though  to  get  the  plantar  reflex,  tetanus  of  the 
quadriceps  was  obtained,  but  not  of  the  muscles  of  the  leg. 

The  peroneal  nerves  were  not  tender,  but  mechanical  stimula- 
tion of  them  by  the  finger  caused  pain  in  their  area  of  distribu- 
tion and  vigorous  contractions  of  the  muscles  supplied  by  them, 
but  no  tetanus. 

The  cremasteric,  abdominal,  and  epigastric  reflexes  were  very 
brisk  and  slightly  more  marked  on  the  right  side. 

The  muscles  of  the  upper  limbs  were  very  well  developed 
though  all  movements  were  enfeebled.  By  the  various  means 
already  mentioned  cramp  could  be  induced,  but  of  this  the  patient 
was  previously  unaware.  He  acknowledged  later,  however,  that 
his  bricklayer's  trowel  often  became  rigidly  fixed  in  his  hand  from 
cramp.  When  he  tried  to  bend  the  arm  against  resistance  all 
the  muscles  of  the  extremity  became  stiff,  but  the  biceps  and 
supinator  longus  more  than  the  rest.  By  an  effort  he  could 
extend  the  arm,  but  he  could  not  easily  bend  it  again.  A  few 
sharp  taps  on  the  muscles  on  the  front  or  back  of  the  forearm  gave 
rise  to  local  spasm  of  these  muscular  groups,  rapidly  succeeded  by 
rigidity  of  the  entire  limb.  As  in  the  lower  limbs  passive  tension 
of  the  muscles  thus  mechanically  stimulated  was  an  essential 
condition.  On  stimulating  either  ulnar  nerve  at  the  elbow  by  the 
finger,  there  ensued  flexion  of  the  wrist,  flexion  of  the  fingers  at 
the  phalangeal  joints,  and  slight  flexion  at  the  metacarpo-pha- 
langeal  joints  with  abduction  of  the  thumb.  The  thumb,  ring 
and  little  fingers  were  affected  a  little  before  the  rest.  This  dis- 
tribution of  the  spasm  was  very  brief.  In  a  few  seconds  all  the 
muscles  of  the  limb  were  rigid,  but  the  extensor  spasm  was  pre- 
dominant, and  a  typical  claw-hand  resulted.  The  median  and 
musculo-spiral  nerves  could  also  be  stimulated  in  the  same 
manner  as  the  ulnar,  and  here  again  the  spasm  rapidly  became 
general. 
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On  percussion,  rigidity  of  the  sterno-mastoids,  the  masseters, 
the  orbicularis  palpebrarum,  the  small  muscles  of  the  thuml), 
and  other  individual  muscles  could  be  induced,  but  the  cramp 
rapidly  diffused  itself  to  neighbouring  muscles. 

Dr.  de  Watteville  was  kind  enough  to  examine  the  patient 
and  reported  as  follows:  "The  muscles  and  nerves  responded 
rather  more  vigorously  to  both  currents  than  in  an  ordinary 
individual.  No  other  alteration.  The  course  of  the  contraction 
was  normal.  The  muscles  reacted  rapidly,  whether  stimulated 
directly  or  indirectly  through  the  nerve,  and  the  contraction  was 
not  protracted  beyond  the  time  of  the  excitation — relaxation  of 
the  muscles  taking  place  with  the  usual  rapidity,  showing  the 
absence  of  any  muscular  degeneration  and  of  the  condition 
characteristic  of  Thomsen's  disease." 

The  treatment  which  I  adopted  was  to  keep  him  confined  to 
bed,  and  for  about  three  weeks  he  took  twenty  grains  of  bromide 
of  potassium  three  times  daily.  Every  morning  he  had  a  cold 
shower  bath.  On  June  25th — just  a  month  after  admission — I 
made  the  following  note  :  "  He  has  been  in  bed  all  day  until  a 
week  ago,  when  he  began  to  get  up  in  the  evening  from  5.30  to  8. 
The  last  two  days  he  has  been  up  from  12  noon  until  8  p.m.  He 
has  been  gradually  improving  since  the  treatment  began.  After 
the  shower  bath  he  says  that  the  legs  are  quite  supple,  and  he  can 
bend  them  with  ease.  He  now  walks  very  fairly,  bending  the 
knees  well.  When  he  stands  he  complains  of  pain  in  the  heel, 
and  remains  still  for  a  second  or  two  until  the  pain  has  gone, 
when  he  starts  walking.  All  the  muscle  and  nerve  phenomena 
previously  described  persist  though  to  a  less  degree.  The  man 
says  he  has  gained  four  and  a-half  pounds  since  admission."  He 
left  the  hospital  a  week  later  (July  1st).  I  noted  that  he  walked 
very  well,  that  the  pain  in  the  heels  was  slight,  that  the  irrita- 
bility of  the  muscles  and  nerves  though  present  was  less  easily 
elicited,  and  that  he  had  gained  seven  and  a-half  pounds  since 
admission. 

There  are  some  other  points  not  yet  mentioned  to  which  I 
must  niake  some  allusion.  The  man  was  not  in  the  least 
emotional  and  there  was  no  sign  of  anassthesia  or  defect  of  the 
special  senses,  so  often  seen  in  hysteria.  On  one  occasion  I  made 
an  attempt  to  hypnotise  him  but  without  success.  The  man 
was  exhibited  between  July  and  December,  1888,  at  the  Neuro- 
logical and  Medical  Societies,  and  I  have  to  express  my  thanks 
for  suggestions  made  by  gentlemen  on  those  occasions.  In 
January,  1889,  I  again  saw  him  and  found  that  lie  was  doing  his 
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work  as  a  bricklayer.  The  trowel  would  often  become  rigidly 
fixed  in  his  hand  from  cramp,  but  he  had  had  no  return  of  the 
permanent  muscular  rigidity.  All  the  muscles  and  nerves  as 
already  described  were  morbidly  irritable,  in  this  respect  there 
being  little  change'  from  his  condition  on  leaving  the  hospital. 
If  he  clenched  his  fist  as  hard  as  he  could  or  shut  his  eyes  tightly, 
the  muscular  contraction  thus  voluntarily  induced  remained  for 
several  seconds  in  spite  of  all  attempts  to  overcome  it.  I  could 
mould  his  hand  into  any  shape  I  pleased,  and  the  effect  was  to 
cause  the  parts  to  remain  cramped  for  some  seconds  in  the 
position  artificially  brought  about.  By  means  of  a  bright  light 
cast  by  the  ophthalmoscope  I  caused  rapidly  succeeding  contrac- 
tions of  the  pupils,  but  no  permanent  fixation  resulted. 

In  this  patient  we  see  a  spasmodic  paraplegia,  combined 
with  a  widespread  irritability  of  the  voluntary  muscles  and 
nerves  which  may  be  fitly  termed  "  latent  contracture." 
From  the  first  my  view  was  that  the  affection  was  due  to^ 
over-exertion  of  which  the  history  gives  undoubted  evidence. 
My  opinion  has  lately  been  strengthened  by  a  perusal  of  the 
suggestive  and  admirable  papers  which  Dr.  Donkin  has. 
written  on  this  subject.^ 

It  is  unnecessary  to  reproduce  here  the  cases  cited,  but 
it  may  be  noticed  that  in  all  there  was  a  history  of  over- 
exertion. One  patient  whose  case  is  particularly  remarkable 
was  an  acrobat,  and  in  this  instance  the  influence  of  over-use 
in  causation  and  the  beneficial  effects  of  rest  are  well  illus- 
trated. It  is  not  stated  in  the  cases  narrated  by  Dr.  Donkin 
if  there  was  present  the  extreme  degree  of  hyper-excitability 
of  the  muscles  and  nerves  in  the  upper  limbs  which  formed 
such  a  striking  feature  in  my  patient.  The  evidence  adduced 
by  Dr.  Donkin  as  to  the  real  nature  of  certain  cases  of  so- 
called  spastic  paraplegia  is  in  my  opinion  irrefutable,  and  I 
cordially  endorse  his  remark  that  ''it  is  premature  to  treat 
spastic  paraplegia  and  lateral  sclerosis  as  synonymous ; 
and  it  is  certainly  most  unjustifiable  and  misleading  to  give 
the  name  of  '  pseudo-lateral  sclerosis '  to  cases  which  from 

'  "  Case  of  Spastic  Paraplegia  in  an  Acrobat,"  British  Medical  Journal, 
December  0th,  1882.  "On  the  Etiology  of  some  of  the  Sy. stem- Diseases 
of  the  Spinal  Cord,"  Brain,  188H.  "A  Note  on  Spastic  Paraplegia  and  the 
Treatment  of  some  Cases  by  Picst,"  Brain,  1885. 
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their  very  nature  seeni  to  exclude  the  notion  of  sclerosis 
altogether." 

The  influence  of  long-continued  over-exertion  on  the 
functions  of  the  spinal  cord,  nerves  and  muscles  has  not 
received  the  attention  which  it  deserves,  and  fui'ther 
inquiries  in  this  direction  would  probabty  be  productive  of 
valuable  information  as  to  conditions  which  are  at  present 
obscure. 

Other  causes  in  addition  to  over-use  give  rise  to  undue 
muscular  irritability,  and  among  these  typhoid  fever  and 
phthisis  are  especially  noteworth}'-.  I  confess  however  that 
I  have  never  seen  permanent  rigidity  occur  in  the  course  of 
these  affections,  but  it  is  quite  conceivable  that  certain  ex- 
hausting states  besides  muscular  exertion  may  cause  a  more 
or  less  permanent  cramp  which  counterfeits  a  spinal  lesion. 

The  condition  of  my  patient  closely  resembles  what  is 
seen  in  hysteria,  and  the  unusual  neuro-muscular  irritability 
is  such  as  has  often  been  obtained  in  hypnotised  subjects. 
I  am  not  at  present  concerned  with  the  definition  of  that 
most  convenient  and  mischievous  denomination  "  hysteria," 
which  it  is  to  be  hoped  will  some  day  be  relegated  to  the 
category  of  obsolete  terms.  My  case  however  is  one  among 
many  which  shows  that  definite  and  sufficient  physical 
causes  may  lead  to  symptoms  undistinguishable  from  states 
arising  from  obscure  and  often  undetermined  influences.  I 
should  be  inclined  to  place  Dr.  Donkin's  cases  as  well  as  my 
own  in  the  category  of  "  professional  cramps,"  and  if  I  had 
to  name  the  condition  of  my  patient  I  should  call  it 
"  walkers'  cramp."  I  do  not  think  however  it  would  serve 
any  useful  purpose  to  discuss  the  pathological  nature  of  these 
conditions.  The  state  of  my  patient  may  be  summed  up  as 
one  of  permanent  cramp  of  the  lower  limbs,  induced  by 
excessive  muscular  exertion  and  having  no  gross  anatomical 
substratum,  though  identical  in  essential  parts  with  the 
spasmodic  paraplegia  due  to  organic  change  in  the  lateral 
colunms.  1  ascribe  the  excessive  neuro-muscular  irritability 
in  the  arms  and  elsewhere,  partly  to  the  over-use  to  which 
the  body  generally  would  be  subjected  in  the  patient's  pro- 
longed walks,  and  partly  to  a  tendency  of  what  may  be  con- 
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Tenieiitly  termed  "  diffusion."  In  the  description  it  will  be 
noticed  that  the  local  stimulation  of  a  nerve  or  muscle  was 
rapidly  followed  by  cramp  of  adjacent  muscles  and  sometimes 
of  an  entire  limb,  and  this  is  what  I  mean  by  "  diffusion." 

A  case  which  was  under  the  care  of  Dr.  Bristowe  at  St. 
Thomas's  Hospital  about  seven  years  ago  and  which  I  had 
the  opportunity  of  observing  for  more  than  two  years  pre- 
sented a  remarkable  degree  of  muscular  irritability.^  The 
history  of  the  patient  was  very  long  and  exhibited  many 
features  which,  although  of  the  greatest  interest,  call  for 
no  detailed  notice  now.  About  five  years  before  she  entered 
St.  Thomas's  Hospital  she  was  attacked  with  symptoms  of 
exophthalmic  goitre,  and  rather  more  than  three  years  later 
ophthalmoplegia  externa  came  on.  A  few  months  after- 
wards it  was  found  that  she  had  absolute  right  hemian- 
aBsthesia  with  colour  blindness  of  the  right  eye,  and  loss  of 
smell  and  taste  on  the  same  side.  Very  shortly  she  began 
to  suffer  from  true  epileptic  fits,  and  after  the  second  of 
these  attacks  the  anaesthetic  right  arm  and  leg  became  quite 
paralysed  and  rigid.  The  ophthalmoplegia  externa  and  the 
right  hemianassthesia  and  hemiplegic  rigidity  continued 
until  her  death  about  eighteen  months  later.  The  volun- 
tary muscles  of  the  left  (non-paralysed)  side  in  this  patient 
could  be  thrown  into  a  state  of  cramp  by  mechanical  stimula- 
tion and  by  prolonged  voluntary  effort.  On  pointing  the 
foot  several  times  in  rapid  succession  as  though  to  elicit 
ankle-clonus  the  tibialis  anticus  became  rigid,  the  rigidity 
sometimes  persisting  for  half  a  minute  or  more.  The 
muscle  also  became  contracted  when  it  was  stimulated 
by  rapidly-succeeding  taps.  The  "paradoxical  contrac- 
tion "  could  be  obtained  in  the  gastrocnemius,  the  peronei, 
the  quadriceps,  the  flexors  and  extensors  of  the  fore  -arm 
and  in  the  biceps.  The  muscles  of  the  left  upper  limb 
were  thrown  into  a  condition  of  cramp  on  the  patient 
making  a  prolonged  voluntary  effort  as,  for  example,  clench- 
ing the  fist  firmly  for  a  minute  or  two.     The  patient  herself 

'  "  C'lses  of  Ophthalmoplegia  complicated  with  various  other  Affections  of 
th(;  Nervous  S\gtem,"  by  John  S.  Bristowe,  M.D.,  LL.D.,  F.K.S,  BUAIN 
October,  1885. 
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had  noticed  that  when  she  went  to  sleep  with  her  hand' 
in  a  certain  position  it  remained  cramped  for  a  httle  time 
after  awakening,  in  spite  of  efforts  to  overcome  the  stiffness. 
In  the  notes  which  I  made  five  years  ago  on  this  case  the 
uhiar  and  median  nerves  were  said  not  to  be  irritable.  This 
patient  died  of  bronchitis,  and  no  change  could  be  detected 
in  the  nervons  centres  after  a  prolonged  and  careful  micro- 
scopical examination.  In  Dr.  Bristowe's  paper  a  case  closely 
resembling  the  one  just  mentioned  is  described.  This 
patient  also  had  right  hemiplegia  with  rigidity  together  with 
ophthalmoplegia  externa  from  which  she  made  a  complete 
recovery.  I  believe  that  the  phenomena  of  induced  cramp 
were  not  obtainable  on  the  non-paralysed  side  in  this  girl. 

It  is  interesting  to  note  certain  points  of  analogy  between 
these  cases  of  Dr.  Bristowe's  and  the  condition  of  my  patient. 
In  the  woman  first  mentioned  the  rigidity  of  the  right  arm- 
and  leg  and  the  ophthalmoplegia  externa  were  probably 
instances  of  muscular  rigidity  or  cramp  not  due  to  coarsa- 
disease.  The  extreme  irritability  of  the  muscles  on  the 
non-paralysed  side  and  the  negative  result  of  the  autops}' 
point  to  this  conclusion.  In  further  corroboration  of  the 
"functional"  nature  of  the  condition  is  the  fact  that  the 
second  patient  also  affected  with  right  hemiplegia  and 
rigidity  and  ophthalmoplegia  externa  made  a  complete  re- 
covery. I  am  quite  prepared  to  admit  that  one  at  least  of 
these  patients,  probably  both,  were  of  the  "hysterical" 
class ;  but  the  point  which  I  wish  to  emphasise  is  that 
certain  nervous  affections  commonly  ascribed  to  organic 
and  coarse  disease  may  have  really  no  gross  anatomical 
cause.  Such  conditions  maj-  depend  on  a  well-determined 
cause  as  in  my  patient,  or  may  arise  without  apparent 
reason,  being  then  termed  hysterical,  as  in  Dr.  Bristowe's. 
cases.  In  the  patient  of  Dr.  Bristowe's  first  mentioned 
the  permanent  muscular  rigidity  affected  the  right  arm  and 
leg  and  the  external  muscles  of  the  eyeball,  whereas  in 
ni}''  case  the  spasm  was  paraplegic,  but  in  both  cases  there- 
was  excessive  muscular  irritabilit}-  or  latent  contracture  in 
the  voluntary  muscles  elsewhere.  There  is  therefore  a  close 
clinical  and  pathological  resemblance  between  these  cases,. 
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although  doubtless  their  actual  causation  was  different. 
There  exist  some  points  in  common  between  the  condition 
of  my  patient  and  the  rigidity  which  occurs  in  Thomson's 
disease.  In  the  latter  however  the  spasm  occurs  when  the 
muscles  are  put  into  action  after  a  period  of  rest  and  rapidly 
disappears  with  the  continuance  of  exertion.  The  rigidity 
never  tends  to  assume  permanency  as  in  the  cases  which  I 
have  given,  as  well  as  in  Dr.  Donkin's  cases.  With  rare  ex- 
ceptions Thomsen's  disease  is  congenital  and  hereditary, 
and  arises  usually  at  an  early  period  of  life.  Moreover  the 
electrical  reactions  in  my  patient,  as  Dr.  de  Watteville  ob- 
serves, are  different  from  what  is  found  in  Thomsen's  disease. 
Finally  I  would  call  attention  to  the  beneficial  effects  of 
treatment  by  rest  in  my  case — a  point  which  also  has  been 
strongly  insisted  on  by  Dr.  Donkin. 


Cvitkal  ^itjcsts. 

ON  PAEALYSING  VEETIGO  (GEELIEE'S  DISEASE.) 

BY  P.  LADAME,  M.D.  (GENEVA). 
Translated fvom  the  Orbjinal Maniiscr'qit  ly  E.  B.  Slivldham.  M.A.,M.D.  Oxon. 

DuEiNG  the  summer  of  1885  Dr.  Gerlier,  of  Fernex,  had 
observed  a  few  cases  of  this  curious  complaint,  which 
he  first  brought  under  the  notice  of  the  Medical  Society  of 
Geneva  on  Kovember  3rd,  188G.  Its  tendency  to  spread,  like 
an  epidemic,  into  the  neighbouring  villages,  and  to  disappear 
with  the  onset  of  cold  weather  was  then  noticed.  A  few 
cases  were  noticed  in  July,  188G,  and  another  outbreak 
occurred  in  August,  1887. 

In  his  first  communication^  he  points  out  as  three  patho- 
gnomonic signs — (1)  muscular  resolution,  (2)  cervical  pain,  (3) 
ocular  disturbances.  These  symptoms  occur  in  a  more  or  less 
intense,  frequent  and  regular  mode,  and  occur  sometimes 
daily  like  ague  attacks,  for  periods  of  ten  minutes  at  most,, 
between  which  the  patient  appears  to  be  enjojing  perfect 
health. 

Symptomatology . — Muscular  resolution  may  affect  any 
portion  of  the  voluntary  motor  system,  but  chiefl}^  the  exten- 
sors and  the  left  side  of  the  body.  It  is  bilateral,  though  not 
usually  symmetrical.  One  leg  is  weaker  than  the  other,  for 
instance ;  and  in  the  case  of  a  shepherd  one  hand  was  still 
capable  of  performing  the  act  of  milking,  whilst  the  other 
remained  helpless. 

The  author  says,  "  I  thought  at  first  that  the  shepherd 
suffered   from   cramp,    analogous   in   character   to   writer's. 

^Bcvue  Mcdicalc  de  la  Suisse  Ilomande,  Jan..  1887. 
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cramp,  which  Basedow  has  described  by  the  name  of  'milker's 
cramp,'  while  on  second  thoughts  I  believe  that  we  have  to 
deal  with  a  muscular  paralysis — in  fact  a  paralysis  whicli 
makes  the  workmen  drop  their  tools  ;  and  in  the  shepherd's 
case  the  same  thing  takes  place. 

"Besides,  one  day  I  saw  one  of  my  patients  during  an  attack 
with  his  hand  crooked  up  and  unable  to  raise  the  three  last 
fingers.  The  extensors  were  paralysed.  I  took  his  hand 
and  raised  these  very  fingers  without  any  difficulty,  but  they 
fell  back  to  a  state  of  flexion  as  soon  as  I  let  go  of  them." 

M.  Gerlier  has  also  at  times  noticed  in  some  exceptional 
cases  a  kind  of  paralytic  stammering.  One  of  the  patients 
complained,  amongst  other  matters,  of  losing  control  over 
his  tongue,  and  of  not  being  able  to  roll  his  food  about  in  his 
mouth  during  mastication.  The  medical  man  at  Fernex  also 
speaks  of  a  case  of  paroxysmal  dysphagia  caused  by  paresis 
of  the  pharyngeal  muscles.  As  soon  as  deglutition  began  it 
was  with  great  difficulty  that  food  passed  the  isthmus  of  the 
gullet.  However,  I  will  here  remark  that  the  picture  of 
symptoms  of  paralysing  vertigo  is  exceedingly  variable. 
There  is  nothing  so  changeable  as  the  appearance  of  a 
patient  during  a  fresh  attack. 

M.  Gerlier  has  already  marked  out  three  distinct  types  of 
the  affection :  one  where  the  patient  appears  to  be  blind 
drunk,  one  where  he  is  in  a  state  of  contemplation,  and  one 
where  he  seems  to  be  standing  asleep ;  without  taking  count 
of  all  the  other  varieties. 


IncoviiJlete  Observations. 

The  author  reminds  us  that  we  must  not  lay  too  great 
stress  on  the  observations  which  he  has  made  of  his  cases. 
He  says,  "  My  notes  do  not  represent  a  series  of  consecutive 
observations  made  at  leisure,  but  they  are  rather  scraps  of 
information  seized  as  the  occasion  permitted ;  often  furnished 
and  noted  down  in  the  open  air,  sub  tegmine  fagi."  We 
must  admit  that  M.  Gerlier  has  turned  to  excellent  account 
these  scraps  of  information  which  he  looks  upon  as  incom- 
plete.    He  has  described  paralysing  vertigo  with  a  master 
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hand  ill  his  arrangement  of  the  scattered  material  which  he 
has  brought  together.  He  has  succeeded  in  creating  a 
remarkable  type  of  this  affection,  but  unfortunately  it  is  not 
a  fixed  type,  so  that  the  reader  loses  his  bearings  just  as  he  is 
on  the  point  of  getting  the  true  definition  of  the  disease  in 
question. 


Paul  in  the  Head  inco)istant  in  Character. 

Xext  in  order  to  the  muscular  paresis  comes  pain  in  the 
head  as  a  pathognomonic  symptom  of  paralysing  vertigo. 
But  the  uncertaint)^  of  this  symptom  is  even,  if  possible, 
greater  than  the  preceding  one.  After  having  told  us  that 
pain  in  the  back  of  the  head  with  stiffness  of  the  neck  is  a 
constant  sign  of  this  kind  of  vertigo,  M.  Gerlier  also  says 
that  the  pain  in  the  head  can  be  exchanged  for  a  pain  in  the 
loins,  so  that  a  spurious  lumbago  follows  a  spurious  torti- 
collis. These  painful  spots  become  centres  for  other  pains 
to  radiate  and  flash  out  from,  which  resemble  the  lightning 
pains  of  posterior  myelitis,  but  differ  from  them  by  being  less 
severe  and  by  lasting  longer.  It  may  even  happen  that  the 
patient  finds  chief  fault  with  the  radiating  pains,  and  over- 
looks the  spinal  cord  from  which  they  originate ;  that  is  to 
say,  the  patient  has  neither  a  spurious  torticollis  nor  a 
spurious  lumbago,  but  a  pain  over  the  left  eye. 

The  eye  troubles  make  the  third  pathognomonic  symptom 
of  the  affection  w^liich  is  the  subject  of  my  remarks.  How- 
ever, ptosis  is  at  present  the  only  objective  symptom  met 
with  in  examination  of  the  eyes. 

The  author  himself  recognises  the  fact  that  the  falling  of 
the  eyelid  belongs  to  symptoms  of  muscular  paresis.  He 
says,  "  If  I  give  this  symptom  a  place  apart  to  itself,  it  is 
because  this  is  the  most  constant  sign  of  this  proteiform 
disease,  the  least  variable  and  the  easiest  of  verification. 
The  eye  troubles  then  are  essentially  subjective  in  character 
— cloudiness  of  sight  at  the  beginning  of  an  attack,  double 
vision,  sparks,  oscillation,  dancing  of  objects  before  the 
eyes." 

M.    Gerlier    moreover   remarks   that    the    eye   has    an 
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undoubted  influence  in  causing  an  attack.  The  bustle  of 
human  beings  in  towns,  the  flowing  of  water  under  bridges, 
the  glare  of  strong  light,  the  gazing  at  any  large  open  space 
is  enough  to  bring  on  an  attack  of  vertigo.  You  see  we  have 
to  deal  with  a  psychic  impression,  whose  source  is  in  the 
sight. 


Insufficiencij  of  the  Characteristics  of  the  Vertigo. 

If  now  we  try  to  find  out  the  true  nature  of  this  vertigo, 
which  appears  to  us  so  important  that  it  has  been  given  a 
fresh  name,  the  author  tells  us  that  it  has  nothing  to  do 
with  dizziness,  though  the  people  at  Collex,  who  believe  it 
results  from  drinking  absinthe,  have  given  it  the  expressive 
name  of  (tourniquet)  turnstile. 

An  attack  can  be  produced  at  will  by  making  the  patient 
look  steadfastly  at  some  bright  object.  He  then  complains 
of  a  vague  feeling  of  malaise,  soon  followed  by  ptosis  but  not 
by  nausea,  as  is  the  case  in  gastric  vertigo.  On  the  other 
hand  Dr.  Gerlier  says  :  "  Nothing  brings  on  an  attack  more 
easily  than  for  the  patient  to  look  into  space.  I  often  make 
use  of  this  influence  to  make  sure  of  my  diagnosis  and  at 
least  to  cause  ptosis.  The  physician  can  believe  in  such  a 
symptom  as  '  dread  of  the  market  place  '  (agorophobie)  if 
by  chance  he  witnesses  this  very  symptom  produced  by  the 
patient  looking  at  any  public  thoroughfare  and  is  unable  to 
ask  him  any  questions."  We  regret  that  the  author  has  not 
devoted  a  further  study  to  this  symptom.  He  only  speaks  of 
it  in  reference  to  the  eye  troubles  as  a  kind  of  accessory 
symptom,  but  gives  it  no  special  notice  in  any  of  his 
writings. 

In  the  year  1887  M.  Gerlier  saw  some  fresh  cases  of  this 
paralysing  vertigo  towards  the  end  of  the  summer.  For  the 
first  time  he  published  nine  observations — a  ri'sumr  of  which 
is  here  given  (v.  Bevue  Mklicale  cle  la  Suisse  Bomandc, 
Nos.  1  and  2,  pp.  22  and  86). 
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1.  Five  cases  of  an  Epidemic  ichicli  broke  out  at  the 
Farm  at  Ornex. 

Observation  1. — On  the  7th  October,  1886,  nine  months 
before  the  appearance  of  the  actual  epidemic,  the  shepherd 
at  the  Chateau  d'Ornex  complained  of  the  following 
symptoms  : — 

T.  Z.,  fifty-two  years  of  age,  unmarried;  has  been  suf- 
fering for  some  days  past  from  attacks  which  were  chief!}' 
characterised  by  sudden  pains  in  the  middle  of  the  back 
extending  to  the  nape  of  the  neck  and  causing  a  feeling  of 
being  strangled,  mist  before  the  eyes,  falling  of  the  eyelid, 
especially  of  the  left  eye,  which  is  completely  hidden ;  the 
head  can  no  longer  be  raised,  but  falls  forward  on  the  chest, 
the  back  is  curved,  the  patient  motionless  and  staggering  on 
his  legs,  is  obliged  to  wait  till  the  end  of  the  attack,  which 
lasts  for  one  or  two  minutes. 

The  act  of  milking  causes  numbing  of  the  shepherd's 
hand  and  paralj'sis  of  the  fingers,  pain  in  the  nape  of  the 
neck  and  disturbance  of  sight  comes  on  at  the  same  time. 
Often,  however,  this  kind  of  paralysis  occurs  without  the 
presence  of  any  concomitant  symptom.  This  attack  comes 
on  all  the  more  frequently  if  the  shepherd  has  a  great 
number  of  cows  to  milk,  which  makes  his  task  a  very  painful 
one.  The  frequency  of  the  attacks  varies  from  day  to  da}-, 
but  as  a  rule  when  they  have  well  commenced  they  are 
brought  on  in  easy  succession.  This  patient  relates  that 
having  ridden  in  a  vehicle  on  the  previous  evening,  his 
attacks  followed  one  another  uninterruptedly  whenever  he 
looked  straight  before  him.  During  the  whole  of  the  winter 
and  spring  of  1887,  T.  Z.  has  been  free  from  his  complaint. 

It  was  only  during  the  first  few  days  in  July  that  he. 
began  to  feel  any  difficulty  in  milking  tlie  cows  in  the  after- 
noon. The  left  hand  was  the  first  to  be  paralysed,  and  he 
was  soon  obliged  to  leave  off  his  work  for  some  minutes. 
At  one  time  there  was  simply  inability  to  milk  the  cows,  at 
another  he  suffered  also  from  weakness  of  the  neck  and 
disturbance  of  the  sisht. 
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On  the  13tli  of  October,  M.  Geiiier  reported  the  following 
symptoms : — Ptosis  more  marked  in  the  left  than  in  the 
right.  Neither  mydriasis  nor  myosis,  nor  irregularity  of  the- 
pupil,  nor  strabismus  was  apparent.  The  patient  did  not 
suffer  from  rotatory  vertigo  during  the  attack,  but  rather 
from  dulness  of  vision,  at  times  from  double  vision,  and  even 
from  sparks  before  the  eyes.  It  is  true  that  his  attack  was 
accompanied  with  pain  over  the  left  eye  and  heaviness  of  the 
bead,  symptoms  not  usually  met  with  in  paralysing  vertigo. 
If  I  made  him  raise  his  head,  and  look  even  at  the  cloudy 
sky,  he  became  dizzy  and  felt  that  an  attack  was  impending — 
at  the  same  time  his  ptosis  became  worse.  Beading  had 
become  an  impossibility,  so  he  was  obliged  to  give  up  his 
daily  paper  ;  as  soon  as  he  looked  closely  at  the  print  every- 
thing was  blurred,  and,  besides,  his  eyelid  fell,  and  his 
frontal  muscles  vainly  contracted  in  the  effort  to  raise  it 
again.  Matters  were  even  worse,  it  seems,  when  he  tried  to- 
read  by  lamplight.  He  also  suffered  from  trembling  of  the 
hands  which  is  very  marked  when  the  arm  is  extended. 
The  trembling  is  severe  enough  to  prevent  the  patient  from 
writing,  though  he  manages  to  sign  his  name,  but  his 
signature  is  like  that  of  a  man  suffering  from  general 
paralysis.  There  is  no  embarrassment  in  the  speech,  no 
paresis  of  the  tongue,  and  no  difficulty  of  swallowing. 
His  general  state  is  good.  He  is  a  tall,  muscular  man, 
and  has  lost  neither  sleep  nor  appetite.  He  complains  of 
perspiring  easily,  and  of  a  heaviness  in  the  head  in  the 
afternoon.  He  denies  any  excess  in  drink,  but,  on  the  other 
hand,  has  got  into  the  habit  of  taking  little  sips  all  day.. 
Rapid  improvement  followed  the  use  of  cold  baths  and 
better  ventilation  of  his  stable. 

Observation  2. — D.,  thirty-nine  years  of  age,  married 
the  father  of  three  children.  Hired  as  an  agricultural 
labourer  at  the  Chateau  farm  m  the  spring  of  1887,  he 
worked  uninterruptedly  to  the  10th  of  August.  His  first  in- 
disposition dated  from  the  end  of  June,  but  the  attacks  really 
appeared  in  the  last  fortnight  of  July,  during  the  harvest.. 
The  attacks  came  on  every  day  in  more  or  less  frequent 
succession,  from  about  three  to  eight  o'clock  in  the  evening . 
The  patient  describes  his  sensations  : — "  All  at  once  my  sight 
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was  affected,  and  I  could  not  see  ten  paces  in  front  of  me. 
I  was  obliged  to  rest  on  my  s]Da.de  and  to  stop  quiet  for  a 
moment.  I  felt  something  on  my  back  like  a  band,  and 
my  head  inclined  strongly  forwards  without  being  able  to 
raise  it.  The  pain  spread  to  my  loins  and  my  legs.  1  felt 
paralysed  and  unable  to  raise  my  feet." 

The  patient's  appetite  and  sleep  was  excellent.  Neither 
heaviness  of  head  nor  profuse  perspiration. 

Ohservatioii  3. — P.  I.,  unmarried,  thirty  years  of  age, 
robust  in  health  and  of  good  constitution.  Sleeps  at  the 
farm  in  a  room  by  himself.  He  is  head  servant.  Some 
light  attacks  before  July  31st,  when  he  attended  the  Federal 
Rifle  meeting  at  Geneva,  and  was  very  much  upset  all  day 
long.  He  w^as  quite  unable  to  raise  his  eyes  on  the  plain  at 
Plainpalais  or  to  look  at  distant  objects.  The  attack  did  not 
>begin  with  disturbed  vision  nor  with  the  rotatory  vertigo, 
nutation,  nor  with  sparks  before  the  eyes,  but  with  simple 
dulness  of  vision.  A  cloudiness  comes  over  his  eyes  and  he 
is  unable  to  see  things  distinctly.  At  the  same  time  the 
eyelids  fall,  and  the  eyes  turn  to  the  left.  Paresis  of  the 
neck  muscles;  the  head  falls  on  the  chest,  but  there  is  no 
spurious  torticollis,  nor  pain  in  the  spinal  cord.  Weakness 
of  the  legs  does  not  come  on  in  all  the  attacks.  Trembling 
<A  the  lips. 

Ohservatioii  4. — M.  A.,  forty-one  years  of  age,  married, 
father  of  three  children ;  farm  bailiff.  For  some  time  past 
]]is  labourers  have  complained  of  attacks  characterised  by 
disturbed  vision  and  inability  to  raise  their  heads,  while  he  had 
never  suffered  from  anything  of  the  kind.  On  Thursdaj^, 
July  "ilSth,  lie  went  in  a  cJiar-a-hanc  to  the  Federal  Kifle 
match,  and  arrived  at  Geneva  about  eight  o'clock  in  the 
morning,  when  his  sight  was  clouded  and  his  eyelids  drooped. 
When  he  came  on  the  ground  and  found  that  he  could  not 
look  at  anything  without  disturbed  vision,  he  took  refuge  in 
tlie  canteen,  where  he  remained  all  day.  About  five  o'clock 
in  the  evening  he  ventured  to  walk,  but  was  innnediately 
attacked  by  feeling  as  if  there  was  a  bar  across  his  neck,  and 
then  his  head  fell  completely  forward  on  his  chest.  For 
■.some  days  after  he  had  a  repetition   of  the  attacks  in  the 
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afternoon,  but  less  severe.  He  was  cured  at  the  end  of 
August.  In  other  respects  his  general  health  was  very  good. 
Sleep  and  appetite  unimpaired.  After  the  cure  of  his  attacks, 
a  slight  dulness  of  vision  remained. 

During  the  second  hay-making  M.  Gerlier  noted  two 
attacks  of  quite  a  peculiar  character.  The  patient  suddenly 
felt  a  weakness  of  the  trunk  muscles  on  the  left  side,  so  that 
his  body  was  bent  on  one  side,  and  he  would  have  fallen  on 
his  shoulder  but  for  the  support  of  his  hay-fork.  Then  an 
absurd  symptom  occurred  ;  he  had  a  feeling  of  emptiness  at 
the  w^aist,  and  thought  that  if  he  could  only  laugh  he  would 
be  cured. 

Observation  5.— L.  T.,  day  labourer,  thirty-nine  years  of 
age,  married  ;  father  of  three  children.  Steady,  sober  man, 
smokes,  but  not  to  excess.  Has  been  working  at  the  farm 
uninterruptedly  since  spring.  Towards  the  end  of  June  he 
began  to  suffer  from  attacks  which  he  attributed  to  the  thin 
sour  wine  he  had  been  drinking  with  the  rest  of  his  fellow 
labourers.  He  said,  "  All  of  a  sudden  my  sight  was  disturbed, 
my  eyes  closed  as  though  I  were  going  to  sleep.  I  had  a 
feeling  of  a  cord  being  passed  round  my  neck,  and  I  was 
unable  to  raise  my  head.  I  then  placed  my  hand  before  my 
eyes  as  if  awaiting  sleep  for  some  minutes."  He  went  ta 
the  Federal  Rifle  Match  without  being  inconvenienced,  but 
his  brother  who  worked  at  the  same  farm,  and  who  was 
with  him  at  Geneva,  could  not  walk,  and  had  the  look  of  a 
drunken  man. 

Besides  these  five  persons,  three  others  were  also  affected 
in  the  same  house,  which  raises  the  total  of  patients  to  eight 
out  of  twelve  people  who  lived  in  the  farm  of  the  Chateau 
d'Ornex.  The  neatherd,  the  carter,  the  farm  bailiff,  and 
the  serving  maid  were  the  only  persons  who  escaped  the 
affection. 

M.  Gerlier  adds  :  "  I  have  also  learned  that  a  shepherd 
employed  on  the  farm  during  the  month  of  October  was  in 
his  turn  attacked  during  seed-time  whilst  the  others  were 
cured,  or  on  the  point  of  getting  well.  In  fact,  the  cases 
that  appeared  during  this  epidemic  were  not  simultaneous  in 
character,  but  came  in  succession.     The  shepherd  dates  his. 
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relapse  from  the  first  week  of  July  ;  the  two  labourers  (Ob- 
servations '2  and  5)  were  attacked  towards  the  end  of  June, 
the  head-servant  towards  the  15th  of  July,  and  the  farm 
baihff  on  the  26th  of  July.  This  is  quite  enough  to  establish 
the  fact  that  the  food  had  nothing  to  do  with  causing  the 
attacks,  even  setting  aside  the  proof  of  the  immunity  enjoyed 
by  four  people.  However,  the  cause  of  the  mischief  was 
certainly  at  this  very  farm,  for  I  did  not  meet  with  a  single 
•case  of  a  like  kind  in  the  callage  of  Ornex,  and  the  epidemic 
was  absolutely  limited  to  the  members  of  this  household.  I 
found  another  proof  in  the  fact  that  the  four  day-labourers 
who  were  living  at  Ornex,  and  who  left  the  farm  before  the 
10th  of  August,  suffered  no  more  after  this  date,  while  on 
the  other  hand  the  shepherd  and  the  head-servant  (Observa- 
tions 1  and  3)  had  the  most  serious  attacks  at  the  end  of 
August. 

Observation  6. — T.  E.,  nineteen  years  of  age,  and  of 
good  constitution,  drinks  no  absinthe,  neither  smokes  nor 
-chews  nor  commits  excess  of  any  kind.  Is  not  at  all  over- 
worked. Some  disturbances  of  sight  during  his  attacks  from 
the  beginning  of  June.  In  August  his  condition  was  worse. 
At  the  end  of  August  the  attacks  were  accompanied  with 
a  painful  sensation  of  strangling — the  pains  radiating  all 
along  the  spine,  and  making  the  patient  bend  his  head  for- 
wards. There  was  no  rotatory  vertigo,  but  a  simpla  misti- 
ness before  the  eyes,  which  chiefly  came  on  when  he  wanted 
to  look  at  distant  objects  and  which  left  off  as  soon  as  he 
looked  for  a  moment  on  the  ground.  Very  often  double 
vision  was  present,  also  ptosis,  but  neither  mydriasis, 
myosis,  nor  irregularity  of  the  pupil.  Muscular  paresis 
not  strongly  marked,  ])ut  very  varied.  Trembhng  of  the 
lips,  but  not  of  the  hand.  Inability  to  milk,  but  after 
dinner  he  takes  a  siesta  in  an  unhealthy,  badly-ventilated 
stable. 

Dr.  Haltcnhoff,  who  saw  him  on  the  1st  of  September, 

rej)orts   that   there   was   no   dulness  of   vision,  but  rather 

defect  of  acconnnodation.     Keading  was  out  of  the  question. 

No  discomfort  after   the  30th  of   September.     On  that 

day  he  came  to  Geneva  to  be  inspected  and  to  pass  the 
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■examination  for  being  received  as  a  military  recruit.  He 
got  along  very  well  all  the  morning,  but  in  the  afternoon  he 
could  not  write  nor  go  through  the  tests,  on  account  of  his 
disturbed  sight.     These  were  his  last  symptoms. 

Observation  7. — P.  M.,  eighteen  years  of  age ;  was  seized 
with  the  attacks  suddenly.  He  could  not  see  clearly,  and 
complained  of  a  feeling  of  weight  on  the  nape  of  the  neck. 

Observation  8. — Z.,  thirty-two  years  of  age,  bachelor,  was 
iitfected  at  Bossy  the  previous  year,  and  had  some  idea  that  he 
was  suffering  from  "  le  tourniquet."  First  attack  on  the  11th  of 
August,  and  since  then  every  afternoon  an  attack.  One  day 
when  he  was  holding  the  plough  handle  he  let  go  of  it 
during  an  attack  and  fell  on  the  ground.  On  Sunday  the 
10th  of  September  he  had  a  drinking  bout.  The  following 
■  day  he  could  not  go  to  work  ;  on  Tuesday  he  returned  to  work, 
but  during  the  morning  he  had  four  attacks  which  caused 
him  to  fall  to  the  grouiid.  The  attacks  are  varied,  l)ut  offer 
the  characteristic  symptoms.  Pains  in  the  nape  of  the  neck 
extending  all  along  the  back,  down  to  the  ankles  and  the 
feet,  and  always  accompanied  by  paresis  of  the  leg  muscles. 
The  eye  troubles  consisted  of  simple  amblyopia  at  first,  soon 
followed  by  diplopia  and  then,  by  rotatory  vertigo  and 
nodding  vertigo.  Z,  has  seen  the  trees,  as  it  were,  falling, 
and  the  plough  swaying  to  and  fro  before  him.  These  are 
exceptional  phenomena  of  paralysing  vertigo.  Very  different 
kinds  of  paresis  affecting  the  extensors  of  the  head,  tlie 
trunk  and  lower  limbs. 

Observation  9. — F.  M.,  strong  girl,  twenty  years  of  age, 
housemaid,  rises  before  daybreak  between  3  and  4  o'clock  in 
the  morning  to  milk  the  cows.  She  then  takes  the  labourers 
their  breakfast  in  the  fields.  She  puts  her  hand  to  everything, 
and  can  handle  the  spade  at  need.  The  attacks  display  the 
three  classic  symptoms  :  pains  in  the  nape  of  the  neck, 
troubled  vision  with  ptosis,  bending  of  the  head  forwards  on 
the  breast,  occasionally  paresis  of  the  lower  limbs.  This 
girl  has  never  suffered  from  paresis  in  milking  the  cows, 
v/hich  the  author  attributes  to  the  slight  fatigue  caused  by 
her  having  to  milk  only  three  cows  and  the  recent  date  of 
her  illness. 
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She  is  the  onl_y  patient  in  the  house.  The  stable  is 
unhealthy  and  badly  ventilated.  M.  Gerlier  saw  this  girl 
two  or  three  weeks  after  in  the  fields,  working  in  the  same 
line  with  two  labourers  who  were  digging  potatos. 

However,  we  cannot  help  expressing  our  deep  regret 
that  there  is  such  an  absolute  lack  of  information  in  the 
personal  and  hereditary  antecedents  of  the  patients,  their 
habits  and  previous  mode  of  life,  their  psychic  mould — all 
matters  of  infinite  importance  when  we  have  to  deal  with 
interpreting  nervous  or  mental  phenomena.  For  it  is  note- 
worthy that  a  whole  set  of  symptoms,  such  as  we  have  just 
described,  is  capable  of  very  different  interpretation  according 
to  the  point  of  view  which  we  choose  to  take. 

Before  going  any  further  with  this  discussion  we  should 
reproduce  in  brief  two  papers  of  MM.  Da^dd  and  Haltenhoff 
which  treat  the  same  subject  in  a  slightly  different  manner, 
and  bring  their  precious  contingent  of  personal  observations,, 
which  are  very  often  independent  of  those  which  have  been 
made  in  the  neighbourhood  of  Fernex-Voltaire. 

The  epidemics  described  by  M.  David  are  of  singular 
importance,  and  we  think  that  his  observations  will  throw 
more  than  a  mere  ray  of  light  on  the  nature  of  this  strange 
affection. 

The  first  epidemic  observed  by  M.  David  broke  out  in  the 
farm  of  Chateau  de  Collex  in  1884,  that  is  to  say,  a  year 
before  the  first  of  the  Fernex  cases.  Now,  the  Chateau  de 
Collex  is  a  few  minutes'  walk  from  Ornex,  and  the  distance 
from  Fernex  is  about  two  kilometres.  These  are  facts  of 
great  importance  in  the  matter  in  hand.  We  confine  our- 
selves to  the  bare  mention  of  them  for  the  time  being. 

In  the  epidemic  which  broke  out  at  Collex  in  September,. 
1884,  M.  David  observed  nine  cases  of  illness  among  the 
twenty  persons  who  made  up  the  population  of  the  farm. 
They  are  as  follows  : — 

(1)  M.,  shepherd,  thirty  years  old.  He  came  on  the 
estate  in  the  spring.  During  the  attack  of  ptosis  he  lets 
his  head  hang  languidly  on  his  shoulders,  and  has  the  gait  of 
a  drunken  man. 
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(2)  A.  L.,  servant,  aged  twenty;  has  been  in  service  on 
the  estate  for  four  years.  He  was  affected  during,-  the 
summer  of  1883  and  1884.     No  attacks  during  the  autumn. 

(3)  C.  G.,  shepherd,  aged  twenty-three.  He  came  in  the 
spring  and  left  the  farm  in  June,  owing  to  the  attacks,  which 
greatly  alarmed  him.  He  was  free  from  them  in  his  new 
situation.  Returned  in  July  as  field  labourer,  but  was  im- 
mediately seized  by  a  fresh  attack,  and  so  was  forced  to  leave 
once  more. 

(4)  B.,  twenty  years  of  age,  employed  to  look  after  the 
pigs  ;  came  in  the  spring.  The  same  symptoms  are 
observable  in  his  case. 

(5)  L.  E.,  aged  thirty-six,  from  Bossy  ;  not  an  abstainer. 
He  came  on  July  3rd,  and  suffered  from  the  attacks  which 
he  had  never  had  before. 

(6)  D.,  not  an  abstainer  ;  the  same  attacks. 

(7)  Mme.  X.,  the  cook  on  the  farm,  mother  of  a  family; 
came  on  the  estate  on  September  1st.  The  first  attack  came 
on  on  September  15th.  There  was  no  defective  vision  ; 
slight  diplopia ;  then  came  w^eakness  in  the  nape  of  the 
neck  and  weakness  in  the  legs — particularly  the  right  leg. 
There  was  no  ptosis,  and  she  continued  her  work. 

(8)  Louis  C,  aged  twenty-seven  ;  applied  to  Dr.  David 
on  September  27th,  1884.  He  is  a  tall,  strongly-built  man, 
having  all  the  appearance  of  good  health.  His  appearance 
is  very  singular.  He  looks  as  if  he  could  not  help  falling 
asleep ;  his  eyelids  are  fallen,  and  he  cannot  raise  them, 
except  with  his  fingers  ;  no  irregularity  of  pupils.  There  is 
no  strabismus ;  the  patient,  however,  avers  that  he  sees 
double.  He  carries  his  head  straight,  but  with  difiicult}'. 
The  tongue  is  not  furred. 

He  came  on  the  farm  at  Collex  on  June  1st,  in  perfect 
health ;  three  weeks  after  his  arrival  he  noticed  that  he 
saw  double,  and  that  he  was  unable  to  open  his  eyes  fully. 
A  little  later,  while  at  work,  he  was  seized  with  fits  of  weak- 
ness, attacking  in  turn  the  nape  of  the  neck,  then  the  arms 
and  legs ;  he  felt  himself  grow  heavier  and  heavier,  and 
could  no  longer  hold  his  tools.  His  head  fell  forward,  Jiis^ 
stomach  loas  contracted.  This  state  lasted  some  minutes ; 
VOL.  XII,  35 
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the   attack   then    diimnished   in    force,    leaving   ptosis  and 
diplopia. 

(It  was  after  having  observed  this  patient  that  M.  David 
went  to  the  farm  to  see  the  others,  of  whom  Louis  C.  had 
spoken.) 

(9)  L.  M.  applied  for  ad\dce  on  October  7th,  a  few  days 
after  the  above-mentioned  visit. 

L.  M.  is  thirty-nine  years  of  age,  and  is  not  an  abstainer. 
He  alleges  that  at  Yillars-Dame,  in  July,  1884,  he  had  a 
pre\"ious  attack,  consisting"  of  dizziness  of  the  head  and 
paralysis  of  the  neck.  He  came  to  Collex  on  September 
22nd,  and  had  no  attacks  there.  He  left  the  next  day  for 
Xia  Belothe,  where  he  had  a  severe  seizure  while  gathering" 
nuts.  His  head  fell  forward.  In  alarm  he  returned  to 
Collex.  The  malady  increased,  and  he  could  not  hold  his 
head  up  ;  his  arms,  hands  and  legs  became  paralysed,  and 
he  had  a  sensation  of  dragging  in  the  stomach,  and  he  fell 
down  at  every  tenth  step  he  took.  As  soon  as  he  lies  dov^m 
the  attack  ceases  ;  he  alleges  that  he  had  to  lie  down  ten 
times  on  the  road  from  Collex  to  Versoix.  He  says  that  he 
is  in  this  condition  the  whole  day  long ;  as  soon  as  he  tries 
to  work  the  attack  begins.  Only  a  slight  degree  of  ptosis 
is  observable  in  his  case.  Sent  to  the  provincial  hospital ; 
he  left  it  after  a  few  days  without  having  had  any  attacks. 

Cases  in  1885. 

In  the  following  year,  1885,  there  were  two  fresh  cases  at 
'Collex : 

(10)  S.  Jacob,  aged  fifty-nine,  father  of  a  family,  for  fifteen 
years  carter  on  the  farm  of  Collex,  a  moderate  drinker,  has 
suffered  for  a  year  (in  summer,  and  during  the  daytime  only) 
from  a  feeling  of  heat  in  his  eyes,  which  become  hazy  ;  then 
there  is  an  indefinite  sort  of  pain  passing  from  the  nape  of  the 
neck  to  tli(!  forehead  ovei'tlic  crown  of  the  head;  the  head  begins 
to  tremble,  the  legs  and  body  become  weak,  and  unless  he 
lies  down  he  falls  to  the  ground.  As  soon  as  he  lies  down 
the  symptoms  abate.  There  is  about  ten  minutes'  interval 
between  the  time  of  his  first  feeling  the  approach  of  the 
.attack  and  the  moment  of  his  falling.     The  attacks  recur 
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several  times  during  the  day.  He  believes  them  to  be  due 
to  the  sunhght ;  if  he  covers  his  eyes  or  avoids  the  hglit  the 
;attack  passes  off.  This  patient  succumbed  on  tlie  4th  of 
May,  1886,  to  an  attack  of  hemiplegia  on  the  right  side. 

(11)  A.  L.,  fifty-four  years  of  age,  proprietor  at  Collex,  has 
isuffered  from  attacks  of  sudden  weakness  during  work,  since 
■October,  1885.  He  cannot  raise  his  head  and  feels  a 
heaviness  of  the  arms  and  of  the  whole  body.  This 
weariness  lasts  all  day  in  more  or  less  marked  degree  ;  he  has 
no  vertigo,  nor  eye  symptoms.  He  has  never  felt  anything 
ike  this  before. 

Epidemic  of  Geiithod  in  1886. — The  second  epidemic 
noted  by  M.  David  occurred  at  Genthod  (a  short  distance 
from  Collex,  near  the  border  of  the  Lake  of  Geneva) ,  at  the 
farm  of  M.  M.  The  outbreak  dates  solely  from  the  year 
1886.     The  author  gives  the  following  account  of  it : — 

"  The  first  cases  appeared  on  the  20th  of  June,  1886.  At 
the  end  of  a  few  days  the  number  of  patients  was  at  its 
maximum.  Out  of  seven  men  who  worked  together  there 
were  six  attacked.  The  attacks  always  took  place  during 
work  in  the  great  heat  of  the  afternoon.  They  were  charac- 
terised by  troubled  vision,  accompanied  by  heaviness  of  the 
head  and  a  feeling  of  weakness,  which  spread  from  the  nape 
•of  the  neck,  to  the  neck,  the  arms  and  the  legs.  No  pain 
was  complained  of.  These  different  symptoms  appeared  in 
succession  and  with  increasing  severity  as  soon  as  the  patient 
stooped,  and  ceased  as  soon  as  he  rose  up  again.  The  farmer 
who  was  working  one  day  about  seven  o'clock,  and  who 
together  with  a  man  of  fifty-one  years  of  age,  was  the  only 
one  exempt  from  the  vertigo,  gave  me  a  dramatic  description 
of  the  appearance  of  these  six  men  making  superhuman 
•efforts  to  pick  up  a  few  blades  of  wheat,  and  when  the  cart 
was  loaded  sinking  down  exhausted  at  the  end  of  the  field 
as  though  they  had  just  accomplished  some  extraordinary 
task.  He  laid  particular  stress  on  the  curious  appearance  of 
these  labourers,  with  their  half-closed  eyes.  He  thought  at 
first  that  they  were  amusing  themselves,  but  he  soon  saw, 
to  make  use  of  one  of  his  own  expressions,  that  they  were 
obliged  to  resort  to  their  fingers  to  raise  their  eyelids.     All 
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these  men  of  different  ages,  but  cliiefl}"  young  men,  were- 
uttacked  for  the  first  time,  with  the  exception  of  one  only 
who  stated  that  he  had  suffered  from  the  same  thing  two 
years  ago  at  Frontenex. 

"  After  the  hea\T  work  of  harvest  was  over  there  were  no 
more  cases.  The  vintage,  the  ploughing,  and  the  sowing,, 
passed  off"  without  any  fresh  attacks." 

With  reference  to  the  different  characters  of  the  two 
epidemics,  M.David  makes  the  following  remark:  "It  is 
needless  to  insist,"  he  says,  "  on  the  great  care  with  which 
we  must  accept  the  statements  of  people  who  are  often  bad 
observers,  and  with  whom  the  imaginative  and  the  imitative 
faculty  pla}'  a  part  which  must  never  be  lost  sight  of  in 
sifting  their  statements.  It  is  probably  in  these  elements, 
by  which  we  must  note  the  differences  which  exist  between 
the  two  local  epidemics,  of  which  I  have  been  the  part 
observer." 

According  to  ni}^  honoured  colleague  at  Versoix,  the- 
affection  is  characterised  in  brief  by  a  vertigo  which  is 
accompanied  by  general  weakness,  which  begins  in  the 
muscles  of  the  eyelids  and  extends  successively  to  the 
muscles  of  the  nape  of  the  neck,  the  arms,  and  finally  the 
legs.  There  is  little  or  no  pain ;  sensation  is  intact.  One 
of  the  patients  said  that  he  could  perfectly  feel  the  flies  • 
which  lighted  on  him.     No  formication  and  no  numbness. 

Finally  M.  David  concludes  b}^  sajdng,  "  Heavy  work  in 
the  great  heat  of  the  sun  is  without  doubt  one  of  the  deter- 
mining causes  of  the  attacks.  Exposure  to  the  sun  would 
not  of  itself  explain  this  kind  of  vertigo,  which  would  ere 
this  have  certainly  been  noted  amongst  the  numberless 
cases  of  sunstroke  due  to  military  exercises,  where  all  sorts 
and  conditions  of  men  run  this  particular  risk.  Auto- 
suggestion, and  above  all  imitation,  with  more  or  less 
interested  motives  attached,  might  be  suspected  in  one  or 
two  cases,  but  this  cannot  explain  the  great  majorit}^  of 
them.  In  conclusion,  I  must  admit  that  great  heat  and 
strong  light  during  heavy  work  determine  the  attacks,  but 
I  am  unable  to  explain  their  exact  and  intimate  cause." 

Dr.  David's  observations  already   show  that  paralysing 
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vertigo  is  perhaps  not  always  due  to  the  same  cause,  as  M. 
'Gerlier  is  of  opinion ;  and  we  cannot  help  approving  of  the 
prudent  reserve  shown  by  our  confrere  of  Versoix  as  to  the 
probable  etiology  of  this  strange  affection. 

M.  HaUenlioff' s  Ohservations. 

We  think  that  the  recent  observations  of  which  we  are 
.going  to  speak,  and  which  have  been  brought  forward  by 
our  friend  Dr.  Haltenhoff,  if  possible,  impose  still  greater 
reserve. 

In  proportion  as  we  extend  the  idea  of  paralysing  vertigo 
to  fresh  cases  we  always  run  further  risk  of  entirely  losing 
sight  of  its  first  point  of  departure.  This  is  just  what  seems 
to  have  happened  to  M.  Gerlier  in  his  last  paper  on  the 
origin  of  paralysing  vertigo,  wherein  he  admits  the  so-called 
spurious  (frustes)  cases  as  belonging  to  the  same  type  of 
disease,  where  we  no  longer  observe  the  three  original  path- 
ognomonic symptoms  of  this  affection,  but  only  a  light  attack 
of  milker's  paralysis.  In  our  opinion  it  is  premature  to  speak 
of  these  {frustes)  spurious  cases  of  an  affection  to  which  a 
normal  type  has  not  yet  been  accorded,  and  which  presents 
itself  to  the  observer  under  such  multiple  and  variable  forms. 
Before  vv^e  admit  any  exceptions  we  should  always  first 
establish  a  rule. 

Dr.  Haltenhoff 's  paper  appeared  in  the  Prog  res  Mf  diced 
(June  25th,  1887,  p.  515)  under  the  title  of  "  Facts  to  serve 
as  History  of  Paralysing  Vertigo  (Gerlier's  disease)."  It 
includes  nine  observations,  the  first  of  which  go  as  far  back 
as  the  year  1874. 

Observcctions  1  and  '2. — The  two  l^rothersG.,  at  Vesenay, 
farm  hands,  respectively  eighteen  and  thirty-three  years  of 
age,  when  they  stoop  to  their  work  their  sight  gets  dim  and 
they  have  contractions  in  the  muscles  of  the  neck,  which 
makes  them  turn  the  head  to  the  right.  Weakness  in  the 
arms  and  legs.  Daily  attacks  lasting  from  fifteen  to  twenty 
minutes.  Often  difficulty  in  swallowing  and  in  eating. 
Neither  pain  nor  giddiness,  nor  convulsive  movements. 
Slight  degree  of  paralytic  ptosis.  The  symptoms  are  less 
■strongly  marked  in  the  case  of  the  eldest  brother. 
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They  state  that  two  others  of  their  fellow  labourers  on 
the  farm  have  been  attacked  in  the  same  way,  and  especially 
the  shepherd.  They  sleep  well.  They  left  their  situations. 
on  account  of  this  affection,  which  they  attribute  to  the  poor 
stuff  {piqiiette  rouge)  they  had  been  given  to  drink. 

Observation  o. — Their  fellow  labourer,  L.  B.,  forty  j'ears 
of  age.  Heaviness  of  head,  troubled  vision,  weariness- 
in  the  legs,  general  weakness,  dysphagia.  Does  not  hear- 
so  well  as  formerly,  is  losing  flesh.  Paresis  of  the  flexors- 
of  the  ring  and  little  finger  in  both  hands  (ulnar  nerve). 
Formication  in  the  palms  of  the  hands.  Some  six  days 
previously  the  patient  fell  on  the  gromid  four  times  in 
half  an  hour  without  loss  of  consciousness ;  there  was- 
twisting  of  the  arms  and  loins,  and  a  sense  of  constric- 
tion was  felt  round  the  waist.  He  can  see  better  in  the 
shade  than  in  sunlight.  Accommodation  weakened  by  a 
third. 

Examination  of  the  eyes  by  the  ophthalmoscope  gave 
nothing  abnormal.  M.  Haltenhoff  saj^s  that  he  has  not 
observed  ptosis,  but  that  this  symptom  must  belong  in- 
separably to  the  rest  by  the  remark  "  same  affection  as 
that  observed  in  the  brothers  G."  This  patient  also  com- 
plains of  the  ^;/g«e^i^e  rouge  (a  poor  thin  wine),  and  says 
that  they  made  the  farm  hands  eat  bad  meat  and  putrid 
bacon. 

Complex  Etiology. 

These  three  observations  give  clear  evidence  of  toxic 
sjinptoms  due  to  the  ingesta,  and  we  think  that  M.  Halten- 
hoff" was  right  in  suspecting  in  L.  B.'s  case  the  presence  of 
toxic  symptoms  of  an  unusual  character.  In  our  opinion  he 
would  have  divined  better  if  he  had  kept  faithfully  to  his 
first  diagnosis.  M.  Bouchard's  work  on  the  subject  of 
auto-intoxication  contains  a  certain  number  of  similar 
cases.  We  conclude  from  this  that  many  cases,  amongst 
those  which  have  been  classified  as  paralysing  vertigo,  can 
certainly  be  brought  under  this  category,  but  nevertheless 
we  must  remark  that  the  above-described  symptoms  are  not 
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in  perfect  harmony  with  the  classic  observations  of  MM. 
David  and  Gerher.  To  us  it  seems  clear  that  in  our  choice 
of  observations  we  must  proceed  with  greater  accuracy  if  we 
want  to  give  the  term  "  paralysing  vertigo "  its  earlier 
meaning;  unless  we  do  so  we  should  soon  allow  all  the  cases 
of  toxic  symptoms  due  to  ingesta  to  be  included  in  the  term 
and  many  others  besides. 

We  shall  see  that  the  abuse  of  alcohol  and  venereal 
excess  also  play  a  great  part  in  the  etiology  of  Gerlier's 
disease. 

Observation  4.  —  F.  C,  farm  labourer  at  Varembe, 
(August  '25th,  1875).  Has  been  suffering  for  the  last 
month  from  pains  in  the  nape  of  the  neck,  which  radiate 
to  the  sides  of  the  neck  and  sometimes  to  the  throat,  where 
he  feels  a  constriction  and  difticulty  in  swallowing.  Heavi- 
ness of  the  upper  lids,  which  sometimes  are  closed  invol- 
untarily. Incomplete  double  ptosis.  He  attributes  his 
symptoms  to  being  exposed  to  draughts.  M.  Haltenhoff' 
learned  that  F.  C.  is  a  drunkard,  and  that  he  is  the  only 
one  attacked  on  the  farm. 

Observation  5. — A.  V.,  twenty-seven  years  old,  field 
labourer  at  Percy  (August  12th,  1878.)  In  the  preceding 
month  of  June  he  was  suddenly  affected  with  ptosis  dur- 
ing the  hay  making.  Daily  attacks  at  four  o'clock  in  the 
afternoon.  Dull  pain  in  the  forehead.  General  health  very 
good.  Vision  normal.  Tlie  patient  admits  to  some  excess  in 
drinking  tvhite  wine.  He  attributes  his  symptoms  to  the 
action  of  sunlight  during  work. 

Observation  6. — L.  G.,  twenty-six  years  of  age,  vine 
grower,  at  Chongny,  May  2nd,  1884.  For  the  last  month 
has  been  suffering  from  heaviness  of  the  eyelids,  chiefly  in 
the  afternoon.  In  the  evening  feels  stiffness  in  moving  the 
lower  lip.  Quite  recently  general  muscular  weakness  in  the 
neck,  the  arms  and  the  legs;  no  excesses  (?)  ;  no  signs  of 
syphilis  ;  no  paresis  beyond  that  of  the  levator  muscles  of  the 
lids.  He  came  for  advice  about  his  double  ptosis.  He  is 
the  only  patient  affected  in  this  way.  It  appears  that  two 
years  before  his  attack  a  labourer  on  the  same  farm  had 
shown  a  set  of  analogous  symptoms. 
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Ohservation  7. — E.  P.,  twenty-nine  years  of  age,  bead 
footman  (Oct.  26th,  1886.)  Was  seized  some  three  weeks 
])efore  this  date  with  a  severe  pain  in  the  nape  of  the  neck 
and  weakness  of  the  legs,  which  made  him  fall  if  he  leaned 
forwards.  Sudden  visual  disturbance  with  frontal  headache. 
No  ptosis.  Nothing  revealed  by  the  ophthalmoscope.  The 
farmer  attributes  the  defective  health  of  bis  employe  to  con- 
stant sexual  excess.  He  always  had  a  haggard  look  about 
the  eyes,  and  some  time  before  this  had  shown  signs  of  the 
same  nerve  weakness. 

As  for  the  following  observation,  we  may  possibly  have 
to  deal  with  a  case  of  neurasthenia  or  of  dilatation  of  the 
stomach,  for  it  is  quite  impossible  to  know  exactly  the 
nature  of  the  case  from  the  information  given  ;  but  it  cer- 
tainly does  not  belong  to  the  class  of  "  paralysing  vertigo," 
as  can  be  seen  by  the  description  which  follows. 

Observation  8,  Sept.  24,  1886. — E.  D.,  thirty-six  years 
of  age,  field  labourer  at  Collex,  married,  father  of  a  healthy 
child,  temperate  in  his  habits,  always  in  good  health,  was 
seized  in  June  with  pains  in  the  nape  of  the  neck,  giddiness, 
pains  in  the  head,  worse  in  stooping,  which  affected  him  all 
through  the  summer.  At  times  double  vision,  cramps  in 
the  hands  and  arms,  muscular  w^eakness  of  the  right  leg 
with  slight  loss  of  sensation.  In  the  month  of  August 
troubled  vision,  severe  and  persistent  pains  in  the  head 
l^etween  the  eyes,  difticulty  in  opening  the  eyes,  especially 
when  in  the  sunlight.  He  sleeps  well  and  is  very  impres- 
sionable ;  a  sharp  sound  makes  him  tremble.  Has  a  weary 
look  about  him,  and  an  expression  of  suffering.  Earthy 
complexion.  Pressure  on  the  occiput  and  the  cervical 
apophyses,  which  are  tender,  causes  a  feeling  of  shivering  in 
the  shoulders  and  arms.  Excess  of  phosphates  in  the 
urine.  Tendinous  reactions  very  exaggerated.  Formica- 
tion in  the  limbs.  Eruption  of  urticaria,  possibly  a  quinine 
rash.  Sent  for  medical  treatment  under  Professor  Eevil- 
liod  ;  he  leaves  the  hospital  cured  in  a  few  days.  He  comes 
under  M.  Haltenhoff's  care  on  June  11th,  1887.  Although 
he  says  he  is  cured,  yet  he  remains  excitable  and  is  easily 
tired.     Every  morning  on  rising  his  left  hand  is  numb  and 
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tingles.  He  suffers  from  difficulty  of  swallowing  and  even 
of  mastication.  It  appears  that  his  four  fellow-labourers 
have  been  attacked  by  symptoms  of  paralysis.  The  shepherd 
could  no  longer  milk  the  cows  ;  the  carter  slept  in  the  stable. 
At  the  same  time  there  were  some  cases  at  the  Chateau  de 
Collex  farm.  The  labourers  were  all  obliged  to  leave  the 
farm  after  the  second  hay  making,  because  they  were  unable 
to  work.  The  patient  D.  declared  that  this  state  of  affairs 
had  been  going  on  for  the  last  three  3'ears. 


The  Importance  of  Psijchic  Influence  unrecognised. 

The  last  assertion  made  by  the  patient  enables  one  to 
grasp  one  of  the  most  frequent  causes  of  the  spread  of  the 
paralysing  vertigo  as  an  epidemic.  Although  M.  Halten- 
hoff  and  M.  Gerlier  are  both  agreed  in  rejecting  the  pos- 
sibility of  psychic  contagion,  yet  to  explain  the  etiology 
of  these  epidemics,  we  cannot  for  a  moment  question  the 
importance  of  this  psychic  influence,  as  we  shall  soon  be 
able  to  show. 

The  last  case  noted.  No.  9,  by  M.  Haltenhoff  is  that  of 
Jean  Eeber,  of  Colovrex,  sent  by  M.  Gerlier  to  have 
his  eyes  examined,  with  the  result  that  they  were  found 
to  be  perfectly  normal.  M.  Haltenhoff,  however,  found 
that  the  patient  could  not  read,  and  that  he  was  suffering 
from  traces  of  ptosis  of  the  lids.  Jean  Reber  was  one  of 
M.  Gerlier's  first  ten  cases,  which  formed  part  of  the  little 
epidemic  which  broke  out  during  the  summer  at  the  farm 
of  Colovi-ex  (a  hamlet  which  belongs  to  the  district  of 
Fernex,  Collex  and  Genthod),  and  which  attacked  four  out 
of  seven  labourers — the  shepherd  Jean  Reber,  the  neatherd, 
the  carter,  and  tlie  female  servant.  M.  Gerlier,  who  gives 
an  account  of  this  epidemic  in  his  work  '  On  the  Origin  of 
Paralysing  Vertigo '  (p.  262),  says  that  Jean  Reber  showed 
symptoms  of  paralysing  vertigo  in  a  very  marked  degree. 
In  liis  case  not  only  was  ptosis,  false  torticollis,  and  paresis 
of  the  neck  muscles  to  be  seen,  but  also  the  patient  was 
unable  to  milk,  to  mow  or  to  wheel  his  barrow,  and   tem- 
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porary   paralysis   of  the   lower    limbs,  with    falling   to   tho 
ground,  was  present. 

Discussion  at  the  Medical  Societij  of  Geneva. 

Such  are  the  facts.  Now  let  us  examine  the  various  ways 
in  which  the  said  facts  have  been  interpreted.  Since  the 
reading  of  the  first  paper  at  the  Medical  Societ}'  of  Geneva 
by  the  physician  of  Ferney,  on  November  8rd,  1886,  the 
discussion  which  was  raised  has  shown  a  great  diver- 
gence of  opinions.  M.  Eevilliod  saw  in  hospital  one  of  the 
cases  which  had  been  sent  by  M.  Gerlier.  At  the  time 
of  the  patient's  entrance  into  hospital  he  showed  no  very 
marked  symptoms ;  he  complained  of  a  little  weakness  of 
the  legs,  but  what  he  chiefly  dreaded  was  a  return  of  the 
first  symptoms  of  his  disorder.  This  man  chewed  tobacco, 
and  at  first  M.  Eevilliod  thought  that  he  could  attribute  the 
symptoms  present  to  the  toxic  influence  of  the  tobacco,  but 
a  close  examination,  together  with  M.  Gerlier's  report,  did 
not  allow  him  to  admit  this  hypothesis.  M.  Picot  had  Jean 
Reber  under  treatment  at  Prieure.  The  patient  chiefly  com- 
plained of  inability  to  milk  the  cows.  M.  Picot  was  led  to 
think  of  an  affection  analagous  to  writers'  cramp,  which 
might  be  called  shepherds'  cramp.  M.  Martin  saw  a  case 
where  the  patient  attributed  his  symptoms  to  the  wine 
which  had  been  given  him  to  drink. 

M.  Goetz  sees  an  analogy  between  the  affection  just 
described  and  gastric  vertigo,  but  certainly  the  two  aft'ec- 
tions  are  by  no  means  identical.  The  influence  of  large 
quantities  of  different  drinks 'taken  by  the  field  labourers 
during  summer  cannot  be  slight. 

M.  d'Espine  does  not  think  that  one  can  attribute  the 
cause  of  this  epidemic  to  ptomaines;  in  fact,  the  patients 
have  not  shown  any  disorder  either  of  bowels  or  of  cir- 
culatory tract. 

The  discussion  was  renewed  in  the  Society's  rooms  on 
December  1st,  1886,  where  we  heard  Dr.  David  read  his 
paper.  M.  d'Espine  communicated  thc^  following  o])scr- 
vation. 
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It  refers  to  a  man  thirty  years  of  age  who  came  to  con- 
sult him  on  Nov.  22nd,  1886,  for  an  attack  of  herpes  zoster. 
This  man,  who  was  a  field  labourer,  had  been  working  at  a 
farm  during  the  summer  at  Maconnex,  near  Ferney,  and  it 
was  there  that  he  had  suffered  from  attacks  of  giddiness 
some  three  or  four  months  previously ;  the  attacks  showed 
all  the  characteristics  observed  by  M.  Gerlier.  The  giddi- 
ness disappeared  as  soon  as  the  shingles  came  out.  This 
man  showed  no  trace  of  alcoholism  ;  he  took  his  meals  with 
his  superiors,  who  were  exempt  from  the  affection ;  he  drank 
no  wine  but  only  cider,  and  he  seemed  to  have  no  knowledge 
of  the  fact  that  there  were  others  besides  himself  in  the 
neighbourhood  of  Ferney  and  Collex  who  had  symptoms 
like  his  own.  In  brief,  what  chiefly  struck  M.  d'Espine  in 
this  case  (besides  well-marked  anaemia  from  which  he 
suffered)  was  the  regularity  with  which  the  attacks  of  giddi- 
ness returned  every  afternoon,  whilst  during  the  morning 
the  patient  was  quite  free  from  them. 

M.  Revilliod  gave  an  account  of  two  patients  who  have- 
shown  the  same  symptoms  and  had  been  under  his  care  at 
the  hospital.  One  of  the  patients  had  not  shown  any  of 
the  symptoms  characteristic  of  ptosic  vertigo  (this  was  the 
first  title  which  M.  Gerlier  gave  his  paper)  since  his  recep- 
tion into  the  hospital.  Although  he  had  been  given  some 
fatiguing  work  to  do,  M.  Eevilliod  thought  that  the  cause  of 
these  symptoms  should  be  looked  for  in  the  alimentary 
canal. 

M.  Hilt,  judging  from  the  regular  recurrence  of  the 
attacks  of  vertigo  under  the  usually  happy  influence  of 
change  of  residence  and  o'f  sulphate  of  quinine,  and  from 
the  information  given  by  M.  David,  thinks  that  one  of  the 
causes  is  possibly  malaria.  M.  d'Espine  sides  with  M.  Hilt 
in  this  aspect  of  the  case. 

Finally,  paralysing  vertigo  was  the  subject  of  a  third 
debate  at  one  of  the  meetings  of  the  Medical  Society,  when 
M.  Gerlier  made  his  communication  on  the  origin  of  this- 
affection  on  April  Gth,  1887.  It  is  now  time  to  give  the 
theories  developed  by  the  physician  of  Ferney,  so  as  tO' 
explain  the  cause  and  progress  of  this  new  affection. 
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The  Cowshed  Microbe. 


According  to  M.  Gerlier  one  can  compare  the  invading 
progress  of  ptosic  vertigo  to  that  of  mildew  in  the  neighbour- 
hood of  Geneva.  Dm:ing  the  smnmer  of  1885  mildew  was 
ibund  in  some  ^ine  trellises  and  gardens  ;  in  July,  1886, 
it  attacked  all  the  \aneyards.  In  his  first  paper  he  says : 
"  I  am  fully  disposed  to  view  this  new  epidemic  as  the 
result  of  toxic  symptoms  caused  by  microscopic  crypto- 
gams. The  appearance  of  the  vertigo  in  the  month  of 
July  and  the  cessation  of  all  fresh  cases  in  October  is  a  very 
abnormal  occurrence,  pathologically  considered.  It  coincides 
with  the  mushroom  season  and  with  the  ravages  of  mildew." 

In  another  paper  M.  Gerlier  comes  to  the  conclusion 
that  the  miasm  of  paralysing  vertigo  (the  existence  of  this 
miasm  has  never  been  discussed  by  him)  takes  up  its 
(|uarters  in  the  cowshed,  and  that  the  infecting  influence 
escapes  from  the  cowshed  just  as  the  tetanus  is  supposed  to 
escape  from  the  stable. 

This  is  why  more  cases  were  met  with  in  the  practice  of 
]J)rs.  David  and  Gerlier  than  in  that  of  their  colleagues,  whose 
practice  lay  at  the  foot  of  the  mountains.  The  neighbour- 
hood of  Geneva,  the  necessity  of  supplying  the  town  with 
milk,  made  the  neighbouring  proprietors  keep  their  cows  in 
summer.  "  In  our  district  a  large  suburb  of  Geneva,"  says 
the  author,  "  the  cowsheds  are  full  all  the  year  round,  con- 
sequently their  sanitary  condition  is  not  so  good  as  those  at 
a  greater  distance  from  the  town,  and  the  effluvia  arising 
from  them  are  more  penetrating."  However,  there  were 
some  who  escaped  infection  although  they  were  exposed  like 
the  rest  to  the  miasmatic  influence.  But  this  fact  does  not 
(Mubarrass  M.  Gerlier.  Are  there  not  some  indi\^duals  who 
do  not  take  measles,  scarlet  fever,  or  yellow  fever?  It 
appears  that  we  can  acquire  immunity  from  paralysing 
vertigo  by  having  had  a  previous  attack,  or  by  constant 
exposure  to  the  miasm,  although  all  the  cases  which  have 
hitherto  been  seen  prove  the  contrary.  Till  now,  this  mias- 
mic  origin  of  the  affection  is  but  a  mental  aspect  of  the  case, 
and  not  the  result  of  any  direct  observation. 
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We  here  quote  M.  Gerlier  : 

"1.  This  disorder  takes  an  epidemic  form  in  the  house,  not 
because  it  is  contagious,  but  because  the  focus  of  infection  is 
indoors. 

"2.  It  chiefly  attacks  the  fanner  and  the  agricultural 
labourer,  because  they  are  in  special  contact  with  the  sheds. 

"3.  It  attacks  the  shepherd  and  the  farm  servants  first, 
because  they  frequent  the  stable  more  than  all  the  rest  of 
the  household. 

"  4.  The  small  grower  is  more  often  attacked  than  the  man, 
who  farms  in  a  large  wa}-,  or  the  rich  landlord,  for  he  is- 
obliged  to  look  after  the  cattle  himself,  and  to  take  the- 
shepherd's  place. 

"  5.  The  strange  immunity  enjoyed  by  women  is  due  to- 
their  having  so  little  to  do  with  the  stable. 

"6.  Lastly,  there  is  no  room  for  surprise  if  change  of  resi- 
dence has  a  favourable  influence  on  the  affection  and  even 
often  checks  its  progress,  because  it  removes  the  patient 
from  the  source  of  infection." 

M.  Gerlier  concludes  by  saying,  "All  the  facts  therefore 
agree  in  supporting  this  view  of  the  case — the  microbe  is 
caught  in  his  lair,  and  the  origin  of  the  infectious  matter  can 
1)6  traced  to  the  sheds." 

What  certainly  causes  me  surprise  is  that  such  a 
distinguished  savant  as  our  honoured  colleague  of  Fernex 
should  find  these  facts  sufficient  to  sustain  his  arguments  in 
favour  of  "the  cow-shed  microbe  theory." 

M.  Gerlier  adds,  "The  miasm  of  paralysing  vertigo  bears 
the  greatest  analogy  to  that  which  causes  the  black  vomit  ; 
cold  destroys  it.  But  it  has  found  in  our  climate,  with  its 
severe  winters,  a  locality  where  it  can  hibernate,  a  hothouse- 
fit  for  its  existence  ;  he  has  found  the  cowshed,"  &c. 

Mental  Contagion. 

In  the  meantime,  as  these  interesting  researches  have- 
commenced,  it  might  be  fairly  asked  whether  the  epidemics 
of  paralysing  vertigo  could  not  be  partly  explained  in  another 
way?     Since   M.    Gerlier's   first    communication    saw   the. 
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light,  we  have  l)een  struck  witli  many  circuinstaiices  des- 
-cribecl  by  him,  whicli  have  made  us  think  that  possibly  we 
had  a  kind  of  mental  epidemic  to  deal  with  in  the  spread  of 
this  remarkable  neurosis. 

The  progress  of  this  disorder,  the  terror  which  it  inspired 
in  the  comitry  districts,  its  progressive  invasion  of  villages 
which  lay  close  to  each  other,  the  superstitious  centre  where 
it  was  to  be  found,  its  sudden  and  complete  disappearance 
as  soon  as  the  patients  changed  their  residence,  all  these  cir- 
cumstances made  us  suspect  some  psychic  influence  in  the 
outbreak  of  these  epidemics.  It  stands  to  reason  that  we 
made  this  supposition  unreservedly  and  solely  with  the  view 
of  drawling  the  attention  of  our  honoured  colleague  of  Fernex 
to  the  possibility  of  an  explanation  of  this  kind,  which  has 
not  occurred  to  him.  M.  Gerlier  was  obliged  so  show  that 
this  supposition  was  inadmissible,  and  M.  Haltenhoff  under- 
took a  formal  refutation  of  the  same.  AVe  will  pass  in  review 
the  arguments  which  have  been  brought  forward  by  our 
honourable  colleagues  against  the  possibility  of  a  psychic 
contagion,  and  we  will  then  proceed  to  discuss  the  weight 
of  their  arguments.  This  will  be  a  singularly  easy  task,  on 
account  of  the  statements  which  have  just  been  made. 

In  his  paper  of  1886,  M.  Gerlier  said  that  he  met  with 
ptosic  vertigo  in  seven  villages  and  hamlets  on  the  Franco- 
Swiss  frontier,  Collex,  Fernex,  Magny,  Colovrex,  Saconnex- 
le-Grand,  Ornex,  Maconnex,  and  he  adds  these  astonishing 
words  : — "  These  villages,  though  close  together,  have  no 
intercourse,  and  the  patients  are  unknown  to  one  another." 

This  statement  appears  incomprehensible  to  us.  We 
have  visited  the  above  named  villages.  They  are  united  by 
tine  wide  roads,  and  the  most  friendly  relations  appear  to 
exist  between  the  inhabitants.  The  roads  are  incessantly 
traversed  by  pedestrians,  carriages  and  carts,  and  we  cannot 
possibly  make  out  how  the  inhabitants  of  neighbouring  vil- 
lages, whose  very  fields  lie  close  together,  could  be  so 
isolated  as  to  avoid  contact  witli  each  other.  However, 
M.  Gerliei-  who  lives  in  the  district,  undoubtedly  knows 
better  than  we  do  what  goes  on  there,  and  we  must  admit 
■as  true  his  statement  that  the  patients  were  not  acquainted 
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with  each  other.  Still  those  who  were  attacked  by  the 
epidemic  indoors  could  not  help  knowing  each  other;  and 
assuming"  that  the  inhabitants  of  one  village  were  not  ac- 
quainted with  those  of  another,  yet  they  must  have  known 
of  the  mysterious  disease  which  affected  them  and  in 
reference  to  which  the  most  strange  reports  were  being 
spread  in  the  country  round.  At  Collex  M.  Gerlier  himself 
says,  "  it  was  the  terror  of  the  labourers  and  servants  who 
gave  it  the  graphic  name  of  '  Tourniquet.'  " 

However,  it  has  never  entered  our  minds  to  think  of 
explaining  all  the  cases  of  paralysing  vertigo  by  imitation  or 
by  psychic  contagion.  On  the  contrary  we  have  already 
said  that  the  etiology  of  this  affection,  or  rather  of  the 
various  symptoms  collected  under  the  name  of  "  Gerlier's 
Disease,"  is  very  complex.  In  my  opinion,  it  is  necessary 
to  look  for  multiple  causes  to  explain  its  origin.  Amongst 
these  causes,  besides  those  already  noted,  it  appears  to  me, 
we  ought  to  admit  psychic  influence,  certainly  whenever 
we  have  to  deal  with  an  epidemic  that  breaks  out  indoors. 
Let  us  add  that  the  epidemic  character  has  been  much 
more  marked  than  it  would  appear  to  be  from  the  cases 
observed.  In  fact  M.  Gerlier  tells  us,  "I  was  called  upon 
this  year,  1886,  to  give  advice  to  ten  patients  who  were 
affected  by  this  special  vertigo.  If  this  had  been  the  sum 
total  of  its  victims,  I  should  have  done  wa'ong  in  using  the 
expression,  '  epidemic'  But  these  ten  people  only  repre- 
sented the  worst  cases.  My  ten  patients  do  not  represent 
a  fourth  of  the  victims  of  this  '  epidemic'  " 

After  this  statement,  is  it  not  astonishing  to  think  that 
all  these  people  were  unacquainted  with  each  other,  although 
they  represent  a  relatively  large  number  of  patients  in  the 
midst  of  some  hundreds  of  inhabitants  living  in  these  vil- 
lages and  hamlets  ?  Again,  M.  Gerlier  says  :  "  We  must  not 
look  for  the  epidemic  character  of  this  affection.  Indeed,  in 
nervous  contagion,  the  facts  are  in  striking  contradiction  to 
this  hypothesis.  My  patients  were  scattered  over  seven 
different  villages  and  had  no  communication  with  one 
another.  I  was  the  only  one  who  told  them  that,  without 
knowing,  they  had  companions  in  misfortune.     The  spread 
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of  tliis  disorder  cannot,  therefore,  be  traced  to  contagion. 
But  the  '  house  epidemics  '  which  I  have  described — do  not 
they   belong  to   imitative    contagion?     I   do  not  think  so. 
The  shepherd,   the   first   victim    showed  a  special  form  of 
'milkers'  paralysis'  {Paresie  de  traijenr),  but  the  neat-herd, 
the  carter  and  the  other  servants,  were  not  attacked  with 
this  kind  of  paralysis.     They  would,  therefore,  imitate  some 
other   symptoms   of  disease ;    but    this  is   not  very   likety. 
AVe  all  know   the  contagious  character  of  con\Tilsive  neu- 
roses, epidemics  of  hj'steria,  of  barking  cough,  of  St.  Vitus' 
dance,  and  of  various  neuralgias.      AVe  also  know  the  con- 
tagious character  of  mental  neuroses,  of  panics,  of  suicide,  of 
monomania,  but  no  author  has  ever  described  a  contagion  of 
'  paralytic  neuroses  ; '  this  would  be  as  extraordinary  as  a 
'  contagious  neuralgia.'  "     This  whole  line  of  argument  ap- 
pears to  us  to  be  quite  beside  the  question,  and  proves  that 
the  author  has  not  grasped  the  true  nature  of  psychic  con- 
tagion.    Vie  have  only  to  deal  with  the  contagion  of  fear 
in  a  locality  lyTeclisposed  to  it  hy  superstition,  and  M.  Geiiier 
set  himself  an  easy  task  when  he  refuted  the  strange  and 
untenable  hypothesis,  that  shepherds  and  farm  servants — 
who,  by  the  waj^  are  more  or  less  low  and  illiterate  in  char- 
acter— could  think  of  the  scientific  imitation  of  a  paralytic 
neurosis,      M.    Gerlier   has   not    seen   the   important   part 
played  by  the  pyschic  element  in  the  spread  of  an  epidemic 
which  he  has  so  well    described.      One   thing,  indeed,  his 
narrative  lacks.      All    the  symptoms  have  been   fully  and 
ably  detailed,  but  it  is  not  a  question  of  "  moral  unrest,"  of 
terror,  of  anguish,  of  a  terrifying  psychic  impression,  which 
is  the  dominant  note  of  the  whole  attack.     In  every  kind  of 
vertigo,  mental  anxiety  is  the  essential  fact  which  impresses 
the  patient  most  painfully,  and  the  return  of  which  he  so 
constantly  dreads. 

The  accounts  given  by  MM.  David  and  Gerlier  make  one 
easily  suspect  such  a  condition,  although  they  do  not  make 
absolute  mention  of  it.  On  the  other  hand  Professor  Kevil- 
liod  distinctly  describes  it.  The  patient  who  was  under  his 
observation  complained  "  of  a  shght  weakness  of  the  legs, 
but  was  chiefly  in  great  fear  of  the  return  of  the  first  symp- 
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toms  of  his  disorder."  I  see  that,  carried  away  by  the  dis- 
cussion, I  was  losing  sight  of  the  Hne  of  argument  of  my 
excellent  colleague  and  friend,  Dr.  Haltenhoff,  privat-docent 
of  ophthalmology  at  the  University  of  Geneva.  With  Dr. 
Haltenhoff  it  is  no  longer  a  question  of  vertigo  ;  it  is  the 
troubled  vision  which  comes  so  prominently  forward.  Dr. 
Haltenhoff  had  the  great  merit  of  showing,  by  an  examina- 
tion with  the  ophthalmoscope,  that  there  was  nothing 
abnormal  in  the  eyes  of  the  patients  affected  with  paralysing 
vertigo.  With  the  exception  of  the  ptosis,  we  know  there- 
fore that  the  eye  troubles  were  essentially  subjective  in 
character.  This  has  been  confirmed  by  the  ophthalmoscope. 
This  fact  has  its  value.  Nevertheless  Dr.  Haltenhoff  is 
obliged  to  show  that  this  new  disorder  is  not  a  contagious 
neurosis.  With  reference  to  it  he  offers  the  following  reflec- 
tions :  "  The  mild  character  of  the  affection,  the  variety  of  the 
symptoms,  the  rapidity  of  their  disappearance  consequent  on 
change  of  residence,  the  healthy  state  of  all  the  organs  of 
the  body  which  could  be  examined,  clearly  show  that  we  have 
to  deal  with  simple  functional  derangement,  but  no  material 
lesion  of  the  nervous  centres.  One  might  therefore  be  led  to 
explain  all  the  phenomena  in  this  light  of  a  neurosis  of 
hysterical  type. 

"  On  this  hypothesis,  which  was  defended  at  the  Medical 
Society  of  Geneva  by  my  excellent  colleague  and  friend. 
Dr.  Ladame,  the  successive  or  simultaneous  seizure  of  several 
persons  working  and  living  together  on  the  same  farm  would 
be  due  to  psychic  contagion,  or  to  a  kind  of  auto-suggestion. 
Unfortunately  this  theory  is  not  in  harmony  with  the  chief 
circumstances  in  which  '  Gerlier's  disease  '  appears. 

"  If  we  had  to  deal  with  a  kind  of  hysteria,  how  could  we 
explain  the  immunity  enjoyed  by  women?  All  my  patients 
were  men.  AVith  rare  exceptions,  the  female  servants  living 
on  the  same  farms  as  the  affected  vine-growers  or  neat- 
herds, and  consequently  witnessing  the  paralytic  attacks 
which  occurred  so  frequently,  showed  no  traces  of  the  dis- 
order. In  other  respects  paralysing  vertigo  is  not  always 
epidemic  in  character,  as  it  was  in  the  district  of  Fernex  in 
1885-6.  My  cases  (4,  5,  6  and  7)  appear  to  have  been  sporadic." 
VOL.  XII.  36 
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We  have  already  given  our  opinion  of  Dr.  Haltenhoff's  cases. 
"  The  majority  of  my  patients  knew  nothing  whatever  about 
the  singular  disorder  which  affected  them  before  M.  Gerlier 
had  published  his  cases,  and  before  extracts  from  them  had 
been  given  by  the  daily  papers,  paralysing  vertigo  never 
entered  the  domain  of  public  notoriety.  The  majority  of 
patients  were  strangers  in  the  country,  some  having  come 
from  the  '  Haute  Savoie  '  for  the  heavy  summer  work,  others 
from  German  Switzerland,  as  shepherds  and  neatherds. 
Two  of  these  Bernese  recently  arrived  at  Collex,  and  igno- 
rant of  the  language  of  the  country  were  attacked  at  the  end 
of  a  week,  last  February,  at  a  time  when  there  had  not  been 
a  single  case  for  months.  This  is  a  very  significant  fact. 
Finally,  the  distribution  in  small  isolated  centres,  of  cases 
observed  in  Fernex,  does  not  appear  to  us  to  correspond  to 
the  usual  progress  of  an  epidemic  neurosis,  which  spreads 
from  one  person  to  another  by  moral  contagion.  Such  an 
epidemic  would  not  have  failed  to  spare  the  women  and 
the  great  majority  of  young  people,  and  affected  chiefly 
strong  healthy  adults,  and  people  of  riper  age;  and  the 
disorder,  instead  of  being  confined  to  the  hamlets  and  iso- 
lated farmhouses,  would  have  turned  the  crowded  villages 
into  its  chief  centres  of  infection." 

We  are  willing  to  believe  that  in  certain  cases — especially 
the  majority  of  those  which  have  been  observed  by  M, 
Haltenhoff — we  really  have  not  to  deal  with  mental  con- 
tagion ;  the  genesis  of  these  cases  is  sufficiently  explained, 
as  we  have  already  said,  by  the  influence  of  other  causes. 
We  believe  that  many  of  the  patients  attacked  by  vertigo — 
so-called  paralysing — owe  their  troubles  to  alcoholic  excess, 
absinthe,  to  smoking,  to  sexual  excess,  over-work,  the  im- 
healthy  state  of  the  sheds,  to  exposure  to  the  sun,  to 
disturbances  of  sight,  hearing  and  digestion,  to  nerve 
weakness,  and  in  fact  to  all  the  other  luimerous  causes 
which  can  excite  giddiness  in  those  who  are  predisposed  to 
it,  but  'we  do  not  see  why  one  should  not  recognise  in 
certain  well-marked  cases  the  importance  of  psychic  in- 
fluence in  an  affection  which  is  essentially  subjective  and 
epidemic  in  character,     As  for  the  "  significant  fact  "  noted 
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by  Haltenhoff,  we  plainly  and  simply  take  exception  to  it. 
In  reality  we  are  dealing  with  a  slight  milkers'  paralysis, 
without  any  of  the  symptoms  which  were  first  pointed  out 
by  Dr.  Gerlier  as  pathognomonic  of  the  disorder.  "We  have 
already  given  our  opinion  of  the  so-called  incomplete  cases 
{ces  cas  soi-disant  frustes).  A  great  deal  has  been  said  as 
to  the  immunity  of  women,  and  a  kind  of  triumphant  arm 
has  been  made  of  it  against  the  possibility  of  a  nervous 
affection  being  transmissible  by  imitation.  Let  us  call  to 
mind,  however,  that  we  are  not  dealing  with  a  "nervous 
affection"  in  the  ordinary  common  lay  meaning  of  the  term. 
The  point  in  question  in  these  epidemics  of  paralysing 
vertigo  is  really  one  of  cerebral  disorder  of  quite  a  special 
kind,  showing  itself  by  a  form  of  mental  vertigo,  which  has 
its  seat  in  the  eyes,  and  by  various  symptoms  of  paralysis. 
Unfortunately  the  scanty  nature  of  the  researches  that  have 
been  made  as  to  the  nature  of  vertigo,  and  the  psychic 
disorders  which  accompany  it,  do  not  allow  us  to  speak  with 
full  knowledge  of  the  cause. 

However,  there  already  exist  landmarks  to  guide  us 
surely  in  our  investigation.  This  is  how  Dr.  Gerlier  has 
clearly  seen  vivid  mental  impressions  favour  the  return  of 
the  attacks.  One  of  his  patients  attributed  one  of  the  most 
violent  attacks  from  which  he  had  ever  suffered  to  a  fit  of 
anger. 

A  woman  told  him  that  when  she  reproached  her 
husband  the  attacks  came  on  more  readily.  And  this  is  all 
the  more  remarkable  because  all  Dr.  Gerlier's  patients  were, 
according  to  his  own  statement,  "  foolish,  apathetic  folks, 
and  not  to  be  included  in  the  list  of  neurotic  patients." 

I  had  an  opportunity  of  seeing  one  of  M.  Gerlier's 
patients.  It  was  at  the  small  hamlet  of  Magny  not  far 
from  Fernex,  where  Dr.  Gerlier  was  kind  enough  to  take  me 
one  Sunday  morning.  We  found  a  man  with  every  appear- 
ance of  good  health,  and  who,  on  first  sight,  showed  abso- 
lutely nothing  unusual  in  his  manner  or  conversation.  He 
told  us  that  he  was  ready  to  give  us  a  specimen  of  an  attack  ; 
for  that  purpose  it  was  quite  enough  for  him  to  go  to  the 
neighbouring  spring  to  fetch  a  bucket  of  water.     The  attack 
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came  on  exactly  according  toliis  prediction.  Having  placed 
his  bucket  in  the  kitchen  with  his  son's  help,  who  also  had 
been  affected  with  paralysing  vertigo,  he  came  to  the  room 
where  we  were  expecting  him,  staggering  like  a  drunken 
man,  with  eyelids  drooping,  head  nodding  on  his  breast ;  he 
extended  his  hands  groping  for  some  point  of  support,  and 
gave  a  faithful  picture  of  the  type  of  the  man  "  blind  drunk  " 
so  well  described  bv  M.  Gerlier.  Besides  this  the  patient 
had  some  difficulty  in  opening  his  mouth,  but  it  was  easy 
to  pull  down  his  jaw,  for  there  was  no  contracture  of  the 
masseter  or  temporal  muscles,  we  must  therefore  refer  the 
difficulty  which  the  patient  felt  in  opening  his  mouth  to  the 
depressor  muscles  of  the  jaw.  Double  ptosis  was  complete, 
but  only  lasted  a  few  minutes,  after  which  the  lids  drooped 
■without  affecting  his  sight  very  much.  I  quickly  tested  his 
tactile  sensibility  with  a  pin,  and  I  discovered  that  on  no 
part  of  the  surface  of  the  skin,  either  on  the  trunk  or  the 
limbs,  did  the  patient  show  any  traces  of  anaesthesia  ;  sensi- 
tiveness to  light  to  touch  and  to  pin  prick  was  normal  every- 
where. As  for  the  patellar  reaction  it  was  a  little  exagger- 
ated, but  not  notably  so.  The  elbow  reaction  was  well 
marked.  There  was  no  ankle-clonus.  The  patient 
complained  of  a  slight  pain  when  he  was  gently  pressed 
in  the  epigastric  region,  and  his  left  testicle  was  more  sen- 
sitive to  pressure  than  the  right. 

So  much  for  the  physical  signs.  What  struck  me  most 
during  this  interview  was  the  prediction  made  by  the 
patient,  that  he  would  have  an  attack  when  he  went  to 
fetch  a  pail  of  water.  This  phenomenon,  which  took  place 
exactly  as  the  patient  had  predicted,  has,  according  to  my 
belief,  nothing  to  do  with  muscular  effort,  as  M.  Gerlier 
thinks.  It  was  a  true  auto-suggestion.  Professor  Ee^al- 
liod  remarked  that  one  of  M.  Gerlier's  patients,  who  had 
been  taken  into  the  Cantonal  Hospital,  did  not  show  any  of 
the  symptoms  characteristic  of  ptosic  vertigo  since  he  came 
into  the  wards,  although,  adds  the  Professor,  "  they  made 
him  do  some  rather  heavy  work.'"  It  is  easy  to  conclude  that  it 
was  not  the  muscular  effort,  but  rather  "  suggestion "'  which 
caused  the  attacks  in  the  circumstances  we  have  mentioned. 
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The  Magny  patient  told  us  afterwards  of  his  own  free  will 
that  they  attributed  this  affection  to  witchcraft.  He  told 
us,  without  giving  us  his  own  views  on  the  case,  that  many 
patients  went  to  consult  the  sorcerer  at  Plan-les-Outes, 
near  Geneva,  because  they  were  convinced  that  such  a 
strange  affection  could  only  be  caused  by  the  "  Evil  Eye," 
or  sortilege. 

M.  Gerlier  confirms  this  statement.  He  tells  us  the 
following :  "  Nevertheless,  it  is  reported  that  there  is  a 
suspicion  of  the  shepherd's  being  in  a  weak  mental  con- 
dition. I  am  convinced  that  he  is  so  on  account  of  his 
strange  behaviour.  At  the  farm  he  plays  a  part  of  his  own. 
He  is  a  kind  of  specialist  who  has  nothing  in  common  with 
the  other  servants  ;  he  does  not  do  field  work,  but  he  is 
constantly  with  his  cows  in  the  sheds ;  his  ideas  are  limited. 
The  shepherd  is  superstitious  and  believes  in  witchcraft. 
He  is  uncleanly  and  very  careless  of  his  person."  He  never 
was  married,  despises  women,  and  shows  affection  only  for 
the  cattle  he  has  raised.  But  on  the  other  hand  he  is 
entirely  unemotional,  and  anything  but  a  prey  to  nervosism." 
This  may  be  so,  but  he  is  superstitious,  and  therein  lies  our 
reason  for  suspecting  that  patients  affected  wdth  the  disease, 
and  held  to  be  victims  of  the  "  evil  eye,"  propagate  the 
disease  by  moral  contagion  among  those  who  are  still 
further  predisposed  to  infection  by  depressing  conditions, 
such  as  over-fatigue,  insolation,  alcoholism,  &c. 

These  considerations  further  explain  the  fact  of  femah 
immunity  from  the  disease,  inasmuch  as  they  show  women 
to  escape  the  predisposing  influences  to  the  contagion. 
Dr.  GerHer  himself  says :  "  A  peasant,  and  his  son,  who 
cultivated  their  own  fields  at  Maconnex,  fell  a  prey  to 
the  disease.  The  wife,  who  had  escaped,  told  me  with  a 
laugh  that  'women  were  never  taken  ill.'"  It  is  to  be 
noted  however  that  women  who  work  out  of  doors  with  field 
labourers  in  times  of  an  epidemic  may  be  affected  also,  as 
shown  by  two  cases  recorded  by  Drs.  David  and  Gerlier ; 
and  we  may  expect  that  as  soon  as  women  become  con- 
scious of  the  possibility  of  personal  infection,  they  will 
become  subject  to  the  disease  as  much  as  the  men.     Their 
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present  immunity,  therefore,  is  by  no  means  absolute,  and 
cannot  serve  as  gromids  upon  which  to  base  any  theory.^ 

To  sum  up  :  Our  view  is  that  the  cases  which  fairly 
come  under  the  title  of  this  critical  review  constitute  a 
group  with  the  characteristic  features  of  an  epidemic.  We 
reject  the  hypothesis  of  an  organic  infection  in  favour  of 
that  of  a  cortical  disturbance,  in  the  spreading  of  which 
psychical  contagion  acts  as  an  important  factor. 


'  No  cases  of  the  disease,  according  to  Drs.  Gerlier,  David  and  Me.stral 
occurred  in  18b8,  unless  we  admit  as  accurate  a  report  to  the  effect  that  some 
cats  on  the  Chateau  farm  were  showing  symptoms  so  analogous  to  those  ob- 
served in  man,  as  to  have  given  apparent  support  to  the  theorj'  of  a  common 
miasmatic  origin. 


Inebriety,  its  Etiology,  Pathology,  Treatment  and  Jicris- 
prudence.  By  Noeman  Kere,  M.D.,  F.L.S.,  &c. 
Second  Edition.     H.  K.  Lewis,   1889. 

In  spite  of  a  celebrated  series  of  articles  on  the  "  Comparative 
Study  of  Drunkenness,"  which  perhaps  first  opened  the  eyes  of  the 
medical  world  to  the  wealth  of  material  that  is  contained  in  the 
phenomena  of  drunkenness,  the  study  of  this  subject  has  by  no 
means  attracted  the  attention  or  the  industry  that  it  deserves. 
The  student  who  wished  to  refer  to  an  accurate  description  of  a 
single  case  of  the  degrees  of  mania  and  of  dementia  produced  by 
the  immediate  action  of  alcohol,  would  not  know  where  to  lay 
his  hand  upon  the  record.  And  yet  the  importance  of  the 
subject  is  very  great,  for  by  means  of  alcohol  we  can  artificially 
produce  insanity  in  the  sanest  individual.  We  can  induce — or 
rather  the  subject  himself,  for  our  edification,  will  induce  in 
himself — by  rapid  or  slow  degrees,  a  gradually  progressive 
insanity,  ending  at  last,  as  all  insanities  do  if  pushed  far 
enough,  in  coma.  The  value  of  this  experimental  aid  to  the 
study  of  insanity  is  manifestly  enormous,  and  it  is  a  matter  of 
surprise  and  of  regret  that  hitherto  the  opportunity  thus  given 
us  has  been  so  little  utihsed.  When,  therefore,  we  find  a  work 
avowedly  devoted  to  the  study  of  inebriety,  we  open  it  with 
perhaps  an  exaggerated  anticipation  of  the  value  of  the  material 
that  it  is  likely  to  contain.  It  appears,  however,  that  by 
inebriety  Dr.  Norman  Kerr  does  not  mean  drunkenness. 
Inebriety  is,  according  to  his  definition,  not  the  condition  of 
being  drunk,  but  the  condition  of  desiring  drink.  This  desire, 
this  craving— or  "  crave,"  as  he  prefers  to  call  it — is,  in  Dr. 
Norman  Kerr's  eyes,  in  itself  a  disease— is  in  fact  the  disease 
to  whose  study  his  book  is  devoted.  Inebriety  is,  he  says,  a 
diseased  condition,  "the  characteristic  symptom  of  which  is 
an  overpowering  impulse  to  indulge  in  intoxication  at  all  risks." 
In  another  place  he  defines  it  somewhat  diflerently  as  "a  con- 
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stitutional   disease   of  the   nervous   system,  characterised  by   a 
very  strong  morbid  impulse  to,  or  crave  for,  intoxication." 

This  position  is  a  very  definite  one,  and  from  his  point  of 
view  inebriety  and  drunkenness  are  very  different  things.  "  The 
act  of  drunkenness,"  says  Dr.  Kerr,  "is  no  more  the  disease  of 
inebriety  than  is  a  violent  deed  the  disease  of  insanity.  Tliere 
may  be  intoxication  and  there  may  be  murder,  without  any 
apparent  underlying  disease.  But  no  inconsiderable  proportion 
of  drunken  eccentricities  and  of  fatal  criminal  assaults  are  the 
product  of  diseased  states.  As  there  is  a  morbid  condition 
designated  '  insanity,'  so  there  is  a  morbid  condition  designated 
'  inebriety.'  " 

In  bringing  forward  a  proposition  of  this  character,  and  in 
seeking  to  erect  into  a  condition  of  definite  disease  a  state  of 
things  which  has  hitherto  been  looked  upon  as  wholly  or  largely 
a  vice  or  moral  delinquency,  the  onus  of  proof  lies  upon  Dr. 
Kerr.  It  is  for  him  to  establish  the  position  by  such  evidence  as 
he  is  able  to  produce.  But  in  producing  his  evidence  he  is  by  no 
means  as  clear  nor  as  free  from  ambiguity  as  in  stating  the  pro- 
position that  he  wishes  to  prove.  Of  direct  evidence,  indeed,  as 
distinguished  from  positive  assertion,  he  brings  forward  but 
little.  Again  and  again  we  are  assured  that  inebriety  is  a 
disease,  but  beyond  a  statement  of  the  Archbishop  of  Armagh's, 
the  proof  that  he  adduces  is  extremely  feeble.  In  stating  the 
relationship,  which  he  says  is  very  close,  of  inebriety  to  insanity, 
he  falls  into  a  curious  mistake.  He  endeavours  to  prove  the 
closeness  of  the  relationship  by  pointing  out  how"  closely  the 
conduct  in  drunkenness  resembles  the  conduct  in  insanity.  But 
surely  this,  according  to  his  own  showing,  has  nothing  to  do  with 
the  case.  If  we  admit,  as  I  for  one  am  rejoiced  to  admit,  that 
drunkenness  and  insanity  are  not  merely  alike,  but  identical  in 
their  manifestations,  we  do  not  on  that  account  admit  that 
inebriety,  as  defined  by  Dr.  Kerr,  is  allied  to  insanity.  We 
prove,  indeed,  that  drunkenness  is  allied  to  madness,  but 
"  inebriety  "  is  not  drunkenness.  It  is  "  a  disease  characterised 
by  an  overpowering  impulse  to  indulge  in  intoxication  at  all 
risks;"  and  what  Dr.  Kerr  should  prove  is  that  this  disease, 
and  not  that  drunkenness,  is  allied  to  insanity. 

The  impression  left  upon  the  mind  by  this  portion  of  the  book 
is,  that  Dr.  Kerr  somewhat  stretches  the  received  meaning  of 
words  when  he  speaks  of  a  morbid  impulse  as  a  disease.  By 
disease  is  commonly  meant  an  alteration  of  structure,  and  this 
appears   to  be  recognised  by   Dr.  Kerr  in  another   section,  in 
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which  he  speaks  of  the  pathological  appearances  of  inebriety. 
Under  this  heading  are  detailed  the  changes  in  the  mucous 
membrane  of  the  stomach,  the  nutmeg  liver,  the  fatty  heart,  the 
granular  kidney,  &c.  But  these  are  the  pathological  appearances 
not  of  inebriety,  not  of  the  impulse  to  drink,  but  of  the  effects  of 
drink.  If  inebriety  is  to  be  considered  a  disease  apart  from 
drunkenness,  then  its  pathological  appearances  and  alliances 
must  not  be  confounded  with  those  of  drunkenness.  This  con- 
fusion of  the  two  states  that  have  avowedly  been  separated 
prevails  throughout  the  whole  book,  and  vitiates  the  greater 
part  of  the  reasoning. for  scientific  purposes. 

When  we  turn  from  the  scientific  to  the  practical  part  of  the 
work,  we  find  evidences  of  greater  care.  Dr.  Kerr  has  evidently 
had  great  experience  in  the  study  and  treatment  of  drunkenness 
as  well  as  of  inebriety,  and  he  gives  the  results  of  his  experience 
with  candour  and  with  evident  desire  for  accuracy.  He  has, 
however,  become  so  deeply  impressed  with  the  evil  effects  of 
drunkenness,  that  his  hatred  for  alcohol  in  all  its  forms,  and 
indeed  for  stimulants  generally,  amounts  almost  to  fanaticism. 
He  is  eager  to  accept  upon  evidence  that  to  a  less  biassed  mind 
appears  insufficient,  any  and  every  evil  story  that  can  be  told 
about  alcohol,  and  attributes  to  it  effects  which  may  well  have 
resulted  from  other  causes.  It  is  doubtful  whether  the  cause 
of  temperance,  or  rather  of  abstinence,  that  he  so  earnestly 
and  enthusiastically  cherishes,  is  not  injured  rather  than  served 
by  this  indiscriminate  advocacy. 

When  Dr.  Kerr  attributes  habitual  drunkenness  to  the  casual 
imbibition  of  a  glass  and  a-half  of  champagne  at  a  Christmas 
dinner,  or  of  a  glass  or  two  of  port  or  sherry,  he  is  drawing  too 
deeply  upon  his  belief  in  the  villany  of  his  enemy.  If  such 
dread  consequences  follow  from  such  trifling  causes,  and  if  the 
habits  of  taking  opium,  chloral,  chlorodyne,  ether,  eau-de- 
cologne,  ginger,  capsicum,  gelseminum,  sumbul  lavender,  and 
other  drugs  can  be  acquired  in  the  same  way,  ought  we  not 
logically  to  give  up  the  use  of  drugs  altogether?  Dr.  Kerr 
himself  advocates  the  administration  of  gentian,  calumba,  cas- 
carilla  and  bark,  but  how  can  he  feel  any  confidence  that  in 
doing  so  he  is  not  laying  the  foundation  in  his  patient  of  some 
horrible  "crave" — of  gentianism,  calumbomania,  cascarilliasis, 
or  barkism  ? 

All  that  Dr.  Kerr  says  about  the  effect  of  habitual  excess  in 
alcohol  in  destroying  the  love  of  truth,  and  even  the  perception  of 
truth,  is  undoubtedly  in  accordance  with  fact,  but  it  seems  as  if 
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an  opponent — an  advocatus  diahoU — could  retort  by  adducing  the 
effect  of  habitual  abstinence  in  distorting  the  sober  judgment, 
and  producing  a  tendency  to  exaggeration,  not  of  fact,  but  of 
inference. 

Charles  Mekciek. 


Traitc  Pratique  des   Maladies  Mentales.      Par  le     Dr.    A. 
CuLLEEEE.     Small  8yo,  pp.  618.     Paris,  1889. 

This  excellent  manual,  from  the  pen  of  the  medical  director 
of  the  Eoche-sur-Yon  Lunatic  Asylum,  is  a  concise  treatise  on 
psychological  medicine  as  taught  by  the  French  school  of  to-day. 

Its  contents  are  arranged  under  four  heads:  Introductory, 
comprising  a  short  historical  survey  of  mental  medicine,  con- 
siderations relating  to  the  pathology  and  pathogeny  of  insanity, 
and  the  classification  of  its  various  forms;  Part  I.,  devoted  to 
questions  on  general  patholog}-;  Part  II.,  containing  the  descrip- 
tion of  individual  forms  of  mental  alienation;  Part  III.,  in  which 
the  medico-legal  relationships  of  the  insane  are  considered. 

The  first  subject  calling  for  notice  is  the  classification — a 
subject  which  early  attracts  one's  attention  as  being,  in  some 
measure,  an  index  to  the  author's  originality  and  his  command 
of  the  matter  treated.  In  this  case,  after  critically  examining 
many  of  the  nosologies  hitherto  constructed,  the  author  elects  to 
base  his  system  upon  the  French  classical  model,  introducing 
such  addition  and  modifications  as  are  necessary  to  bring  it  into 
harmony  with  the  existing  state  of  medico-psychological  science 
in  France. 

In  tabular  form  Dr.  CuUerre's  svstem  stands  thus  : — 


Primary  Alie-j 
nations        ^ 


Mania 

Melancholia  ( Intermittent  In.'nnity 

Simple  Insanity  «^  Periodic  Insanity  <  Insanity  of  double  form 

/circular  Insanity 
, Progressive  systematised  delirium 

/Mental   pbcssion.^  ;  irre- 
sistible impulses 
„      ^.i  Systematised    delirium 

2.  Degenerative  Insanity  <  ^Y""^    ■^'"^  i      of  hereditary  cases 

I      nsaiu  y       Reasoning  mania,  moral 


i: 


\.).  Idiocy 


\  I      insanity 

•  Polymorphic  deliria 
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II.  i'  General  paralysis  (diffuse  interstitial  encephalitis) 

Alienations  associated  I  Senile  dementia  (cerebral  athei'oma  with  consecutive 
with  organic  cerebral  j  atrophy) 

affections  (  Organic  dementia  (focal  lesions) 

/  f  Epilepsy 

(1.  with  Neuroses   <  Hysteria 
III.  I  ( Chorea 

Alienations  associated)  ( Alcoholism 

with    various  general  |  j  Saturnism 

morbid  conditions     j  2.  with  Poisons      v  Morphinism 

I  Pellagra 
[Cretinism 


A  few  condensed  quotations  from  the  author's  expositive 
remarks  will  assist  in  making  plain  those  portions  of  the  classifi- 
cation which  are  not  immediately  obvious. 

"There  exists  a  first  category  of  alienations  which  are  not 
accompanied  by  any  fixed  and  determinate  lesion  of  the  nerve 
centres.  It  is  divided  into  two  groups,  in  the  first  of  which  the 
mental  troubles  are  uncomplicated  by  degeneration  ;  until  the 
onset  of  the  malady  the  brain  has  functioned  normally,  the 
individual  has  been  accounted  sane.  But  in  the  second  group 
anomalies  of  mental  function  preceded  the  outbreak  of  confirmed 
insanity.  From  the  first,  or  from  an  early  age,  mental  instability, 
morbid  impulses,  or  perversions  of  character  or  intellect  have 
existed.  This  vast  group  of  psychic  troubles  only  develops  in 
defective  brains  stamped  in  diverse  degree  by  degeneracy,  con- 
genital or  acquired.  In  the  great  majority  of  these  cases  that 
degeneration  is  congenital  and  must  be  regarded  as  the  result 
of  accumulated  neuropathic  heredity,  whence  the  expression 
hereditary  insanity. 

"  The  form  dementia  is  discarded  on  the  ground  of  its  being  only 
a  secondary  condition,  a  mode  of  termination  of  insanity,  properly 
speaking,  and  no  longer  recognised  as  a  special  form  of  mental 
disease. 

"  The  group  monomanice,  still  retained  by  Marce  in  1862  but 
rejected  by  his  contemporaries,  is  replaced  by  hereditary  insanity, 
which,  for  simple  disconnected  psychological  entities,  substitutes 
the  notion  of  a  permanent  affection  of  the  nervous  centres  having 
very  diverse  manifestations  according  to  the  individual  circum- 
stances, but  connected  the  one  to  the  other  by  the  continuous 
bond  of  the  degeneracy." 

The  above  nosology  does  not  differ  substantially  from  the  one 
recently  submitted  to  the  Medico-Psychological  Association  of 
Paris  by  a  commission  of  members  of  that  body  for  adoption  as 
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the  ground-work  of  an  interuational  classification.  It  is  easy 
to  note  defects  in  it,  as  in  all  others ;  nevertheless  in  certain 
particulars  it  contains  evidence  of  a  decided  advance  upon  the 
systems  to  be  found  in  most,  if  not  all,  English  text-books.  We 
refer  especially  to  the  recognition  and  definition  of  that  assemblage 
and  sequence  of  symptoms  designated  progressive  si/stematisecl 
delirium  as  constituting  a  special  form  of  insanity,  and  the 
comprehensive  grouping  effected  under  the  term  hereditary 
insanity,  the  first  being  a  development  elaborated  in  the  lowest 
order  of  facts  subservient  to  classification — semeiotic ;  the  second 
a  progression  (imperfect,  it  is  true)  to  a  higher  grade — etiological. 
In  both  these  matters,  however,  there  are  many  exceptionable 
points  involved. 

Those  readers  who  have  not  followed  the  progress  of  mental 
pathology  in  the  hands  of  modern  French  alienists  may  perhaps 
find  some  interest  in  a  fuller  reference  to  the  results  just  mentioned. 
We,  therefore,  purpose  to  extract  from  Dr.  Cullerre's  description 
such  brief  outlines  as  may  serve  to  indicate  the  chief  features  of 
the  innovations. 

' '  Under  the  name  progressive  systematised  delirium  ^  we  describe 
a  form  of  insanity  of  chronic  evolution  and  slow  course,  charac- 
terised successively  by  uneasiness,  suspicion,  painful  hallucinations 
of  hearing  and  general  sensibility,  and  by  systematised  delusions 
of  variable  nature,  leading  most  often  to  the  transformation  of  the 
personality,  to  megalomania,  and  finally  to  dementia. 

"  For  long  confounded  with  melancholia  (Pinel)  or  with 
monomania  (Esquirol)  this  form  of  insanity  began  to  be  isolated 
by  Lasegue  in  1862,  who  described  the  chief  phase  of  it  as  being 
a  special  form  and  type  of  mental  alienation  which  he  denomi- 
nated cZeZtri^^mo/jjersec^^^io?/.  That  new  teaching  was  gradually 
accepted  by  the  generality  of  physicians. 

"Thanks  to  the  labours  of  J.  Fah-et,  Magnan,  and  their  pujDils, 
it  has  been  recognised  that  the  delirium  of  persecution  is  only  a 
syndrome  pertaining  to  a  more  complex  malady.  Considering 
that  the  principal  characters  of  this  type  of  alienation  are  the 
systematisation  of  the  delusional  ideas,  and  the  progressive  evo- 
lution of  tlie  delirium,  we  have  designated  it  as  above.  The  no- 
menclature proposed  by  Magnan,  chronic  delirium,  is  too  vague  ; 
that  used  by  Garnier,  pirogrcssive  systematic  psychosis,  or  the  one 

'  Dr.  Cullerre's  definition  of  delirium  aptly  illustrates  the  meaninj;  attatdied 
to  the  word  by  French  writers:  he  says,  "The  rnscmhlc  of  the  ilelusious  consti- 
tutts  the  ddlrbim ;  their  origin,  their  connection,  their  nature,  their  number, 
give  to  the  delirium  it^'  form  and  its  diU'erential  characters." 
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suggested  by  Ballet,  chronic  inogresskc  systematic  i^sijchosis, 
might  be  adopted. 

"  The  etiology  of  this  affection  usually  is  obscure.  The 
common  moral  causes  of  insanity  occasionally  count  as  deter- 
mining agents.  Amongst  those  whose  action  appears  to  be  less 
hypothetical  must  be  placed  a  reverse  at  law,  and  the  fact  of 
being  an  illegitimate  offspring  ;  this  latter  circumstance,  by  plac- 
ing the  individual  in  perpetual  conflict  with  social  prejudices  and 
interests,  creates  in  him  an  exceptional  moral  situation,  which  is 
very  liable  to  act  perniciously  upon  his  intellect.  Deformities,  par- 
ticularly of  the  sexual  organs,  sometimes  have  a  similar  influence. 

"  Heredity  plays  a  more  considerable  rule  than  is  indicated  in 
statistics  (36  in  134  cases  of  this  disease  at  Charenton),  but  in 
most  of  the  cases  it  is  simple  heredity — not  complicated  by 
degeneration.  In  patients  in  whom  the  hereditary  influence  is 
marked  by  congenital  mental  instability,  the  course  and  sympto- 
matology of  the  progressive  systematised  delii'ium  present  charac- 
ters which  reveal  its  origin.  The  frequency  of  this  affection  is 
considerable.  Lasegue  placed  it  at  14  per  cent.,  A.  Foville  at  19 
per  cent.  The  recent  researches  of  Planes  seem  to  demonstrate 
that  those  proportions  are  too  high.  Of  32,000  insane  persons 
who  passed  under  observation  from  1872  to  1885,  8  per  cent, 
belonged  to  this  category  ;  the  percentage,  however,  increased 
annually  during  the  latter  portion  of  that  period.  The  female 
sex  is  much  the  more  prone  to  the  malady,  the  ratio  being  5  to  3. 

"  The  age  at  which  the  disease  develops  is  comprised  between 
thirty  and  fifty  years.  Most  of  the  patients  are  widowed  or 
celibates. 

"  Four  stages  of  the  disease  may  be  noted  :  (1)  Tlie  incubative 
l^eriod,  during  which  the  patient  is  gradually  invaded  by  a  vague 
sense  of  inquietude,  of  mental  suffering,  indefinable  malaise, 
giving  rise  at  first  to  astonishment ;  then  distrust  awakens,  and 
soon  the  patient  is  suspicious  of  all  around  ;  by  degrees  he  forms 
the  suspicion  that  he  is  persecuted ;  trifling,  commonplace,  inde- 
pendent events  nurse  in  him  the  idea  that  they  are  signs  con- 
trived to  annoy  him.  But  so  far  his  delusions  are  indistinct. 
The  development  of  auditory  hallucinations  marks  the  termina- 
tion of  this  stage. 

"(2)  Delirium  of  jjersecution. — The  patient's  belief  in  the  exis- 
tence of  persecutors  is  only  secondary  ;  it  is  evoked  by  the  need 
he  feels  for  some  explanation  of  his  morbid  experiences,  and 
which  he  only  succeeds  in  satisfying  after  the  appearance  of  the 
hallucinations  of    hearing.      At   the   commencement    there   are 
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elementary  hallucinations — noises,  whispers,  blowing  sounds, 
&c. ;  subsequently  they  simulate  actual  voices,  appearing  to 
issue  from  the  floor,  walls,  &c.  Their  tenour  invariably  is 
offensive. 

"  Thus  far  the  systemisation  of  the  delirium  is  rudimentary  ; 
the  patient  believes  that  he  is  persecuted  by  enemies,  but  he 
does  not  define  who  or  what  they  are.  The  systemisation, 
however,  progresses  either  slowly  by  psychological  deductions, 
or  suddenly  and  spontaneously.  According  to  the  patient's 
education  and  environment  he  attributes  his  persecution  to 
witchcraft,  electricity,  &c.,  actuated  by  one  or  more  persons. 

"  As  the  disease  advances  hallucinations  of  other  senses  develop, 
and  the  more  these  troubles  become  complicated  and  multiplied, 
the  more  complete  becomes  the  systemisation  of  the  delirium. 

"  The  order  of  frequency  and  mode  of  association  of  the  sen- 
sorial disorders  are  as  follows  : — 

"  (1)  Hallucinations  of  hearing. 

"  (2)  Hallucinations  of  hearing  and  of  general  sensation. 

"  (3)  Hallucinations  of  hearing  and  of  general  sensation;  also 
of  smell  and  taste. 

"  (4)  Hallucinations  of  hearing;  also  of  smell  and  taste. 

"  Visual  illusions  may  be  present,  but  hallucinatory  disorder  of 
this  sense  is  always  absent — this  fact  constituting  one  of  the 
distinctive  characters  of  the  disease.  Should  visual  hallucina- 
tions be  found  present,  they  indicate  some  complication — more 
especially  alcoholism. 

"  The  troubles  of  general  sensation  are  multiform.  Morbid 
sensations  referred  to  the  sexual  organs  are  of  very  frequent 
occurrence — almost  constantly  present  in  females. 

"  The  hallucinations  of  taste  and  smell  always  are  associated 
with  the  notion  of  being  poisoned,  and  give  rise  to  most  varied 
delusions,  often  wnth  reciprocal  conduct. 

"  The  auditory  hallucinations  become  greatly  extended  in  range 
and  complexity  ;  their  nature  also  undergoes  change ;  from  being 
auditory  verbal  hallucinations  they  become  purely  psychic. 
After  having  held  conversations  in  thouglit  with  their  enemies,  the 
patients  end  by  being  strangers  to  the  functioning  of  their  own 
intellect ;  their  ideation  becomes  automatic  ;  they  then  imagine 
that  their  thoughts  are  stolen  from  them ;  that  their  ideas  are 
divined  before  they  be  formulated.  Thus,  little  by  little,  a  sort 
of  doubling  of  their  personality  is  brought  about :  they  seem  to 
be  possessed  by  another  individual  who  seizes  their  ideas  and 
utters  them  from  without  or  from  various  parts  of  the  body. 
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One  patient  described  this  state  as  "exile";  she  said  she  was 
exiled  from  herself. 

"  When  it  has  attained  its  definitive  systemisation  the  deli- 
rium is  attended  by  remarkable  peculiarities  of  language.  Each 
patient  invents  a  special  vocabulary  to  express  his  delusions. 
Not  content  with  creating  new  expressions,  they  modify  words 
and  the  ordinary  written  characters,  transpose,  suppress,  or  alter 
certain  syllables,  change  the  letters,  &c. 

"Delirium  of  grandeur. — The  evolution  of  grandiose  delusions 
indicates  the  transition  into  this  stage.  These  delusions  seem  to 
develop  either  by  logical  deduction  or  by  sj)ontaneous  genesis. 
To  illustrate  the  former  method — a  patient,  after  brooding  over 
the  unjust  ceaseless  persecution  to  which  he  believes  he  is 
subjected,  arrives  at  the  suspicion,  and  finally  at  the  conviction, 
that  he  is  an  exceptional  being  of  exalted  rank  and  power,  that 
he  is  persecuted  by  those  whose  interest  lies  in  excluding  him 
from  his  rights.  The  second  method  is  displayed  by  those 
patients  who,  without  any  premonitory  evidence  of  change, 
suddenly  one  day  proclaim  some  extravagant  delusional  con- 
ception.' 

"Dissolution  of  the  delirium,  Dementia. — In  this  last  phase  of 
the  disease  the  systemisation  of  the  delirium  breaks  down  ;  the 
morbid  conceptions  become  lost  in  a  medley  of  confused  and  dis- 
connected ideas  of  persecution  and  grandeur,  the  expression  of 
which  becomes  more  and  more  incoherent  and  incomprehensible. 

"  CouKSE — Duration — Termination. 

"  The  onset  of  the  disease  is  in  most  cases  insidious  and  slow. 
The  period  of  incubation  may  extend  over  many  years.  The 
second  stage,  especially,  may  be  extremely  long;  twenty  or  more 

•  This  mode  of  development  was  faithfully  exemplified  a  few  days  ago  in  a 
case  under  the  reviewer's  notice.  The  patient,  A.  R.,  a  married  woman  with 
hallucinations  of  all  the  senses  excepting  vision,  for  fifteen  years  has  suffered 
imaginary  persecution  from  her  former  neighbours  :  "  They  inject  brimstone, 
ether,  and  everything  that  can  make  people  sleep :  they  inject  opium  and 
chloroform  in  at  the  door  and  down  the  chimneys;  they  m]<ici maivks  to  cause 
vomiting."  When  at  home  she  wore  a  tea-tray  as  a  breastplate  "  to  keep  the 
stuff  from  going  into  "  her  chest.  In  the  asylum  she  habitually  covers  her 
mouth,  ears  and  nostrils  to  prevent  ingress  of  the  noxious  substances.  On  the 
day  in  question,  her  usual  demeanour  of  calm  endurance  suddenly  changed  to 
one  of  elation,  and  she  declared  that  she  was  about  to  be  married  that 
morning,  her  titles  were  Queen  Victoria,  Lady  Champness,  &c.  This  striking 
mental  alienation  was  attended  by  marked  physical  change — pallor  and 
increased  debility. 
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years  may  elapse  before  the  third  phase  be  reached.  On  the 
other  hand,  in  some  cases,  principally  those  marked  by  here- 
ditary degeneracy,  the  malady  runs  a  rapid  course,  the  various 
syndromes  follow  with  great  rapidity,  or  may  develop  simul- 
taneously, and  the  disease  attains  its  full  development  in  a  few 
weeks.  Besides  irregularities  in  the  duration  of  the  various 
stages,  the  occurrence  of  the  stages  themselves  is  far  from  being 
constant.  Some  patients  never  pass  beyond  the  first  period,  and, 
according  to  J.  Falret,  only  34  per  cent.,  and  Mairet,  42  per 
cent.,  reach  the  third  stage. 

"  Eemissions  are  common.  The  disease  usually  is  incurable 
and  ends  in  dementia.  The  recovery  percentage  (5)  recorded  by 
one  observer  is  too  high,  through  the  inclusion  of  incorrect 
diagnoses  and  incomplete  recoveries.  Occasionally  the  disease 
merges  into  delirious  mania,  or  melancholia  with  stupor,  but  this 
manner  of  termination  is  rare,  and  only  supervenes  in  uon-typical 
cases. 

"  This  affection  requires  to  be  carefully  distinguished  from 
melancholia  with  ideas  of  persecution.  In  the  latter  there  is 
general  depression  of  the  faculties,  a  state  of  anguish ;  the 
melancholia  is  self-accusatory,  or  self-condemnatory.  On  the 
contrary,  the  sufferer  from  progressive  systematised  delirium, 
preserves  a  certain  equanimity,  and  attributes  his  troubles  ex- 
clusively to  external  agents.  The  tremor  and  short  duration  of 
the  delirium  in  subacute  alcoholism,  together  with  persistent  in- 
sonmia,  dyspepsia,  the  mobile  character  of  the  delusions  of 
persecution,  and  the  presence  of  visual  hallucinations,  serve  to 
differentiate  it. 

"  In  one  category  of  hereditary  cases  styled  persecutes  raison- 
nants  that  might  be  confounded  with  progressive  systematised 
delirium,  the  delirium  is  never  completely  systematised ;  it 
changes  its  object  and  form,  and  is  not  associated  with  hallu- 
cinations of  general  sensibility;  it  does  not  progress  towards 
megalomania  or  dementia,  and  the  persecutions  complained  of 
belong  purely  to  the  sentimental  order. 

"In  another  class  of  hereditary  insanity,  the  delirium  may 
assume  the  form  of  progressive  systematised  delirium  in  its 
second  and  third  periods.  The  differential  diagnosis  here  rests 
upon  the  antecedents  of  the  patient,  the  sudden  outbreak  of  the 
delirium,  its  imperfect  systemisation,  and  its  habitual  association 
with  maniacal  excitement  or  melancholic  depression.  The  dis- 
tinction is  important,  because  this  pseudo-attack  very  often  is 
curable. 
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"  Hekeditaky  Insanity. 

"  Hereditary  predisposition  dominates  the  whole  etiology  of 
mental  alienation,  but  its  action  is  not  the  same  in  all  cases. 
In  the  typical  forms  of  insanity  previously  considered  (Class  I., 
Division  I.),  that  predisposition  usually  is  only  disclosed  by  the 
attack  of  insanity  itself.  The  patient,  prior  to  becoming  insane, 
exhibited  nothing  abnormal  in  the  manifestations  of  his  psychical 
activities,  and  on  recovering  from  the  attack  he  returns  to  a 
normal  mental  state.  But  in  the  group  of  psychopathies  now  in 
question,  the  heredity  is  revealed  from  the  commencement  of 
psychical  existence,  and  its  action  is  apparent  throughout  the 
life  of  the  individual ;  the  functioning  of  the  mental  faculties 
always  deviates  in  greater  or  lesser  degree  from  the  normal, 
showing  unequal  development  and  want  of  harmony.  This 
defect  of  proportion  between  the  several  faculties  of  mind  forms 
a  basis  from  which  mental  troubles — exceedingly  numerous  and 
variable — incessantly  spring;  and  these  are  the  two  morbid 
elements — the  one  fixed,  the  other  mobile  —which  precisely 
constitute  that  which  should  be  understood  by  the  term  licrcdi- 
tary  insanity." 

The  defective  points  in  this  nomenclature  are  discussed  with 
much  fairness  by  Dr.  Gullerre.  It  is  inexact,  because  applied  to 
only  a  portion  of  hereditary  cases,  and  because  it  includes  cases 
in  which  the  degeneracy  is  not  of  ancestral  origin,  but  owes  its 
existence  to  some  agent,  such  as  cranial  injury  or  one  of  the  specific 
fevers.  Clinically,  there  are  no  fixed  limitations ;  many  simply 
ill-balanced  minds,  belonging  to  the  hereditary  class,  do  not 
present  other  signs  of  degeneracy.  Physical  evidence  of  degene- 
ration may  exist  without  symptoms  of  hereditary  insanity  occur- 
ring ;  one  may  find  amongst  typical  maniacs  or  melancholies 
individuals  who  display  pronounced  marks  of  degeneracy. 

The  mental  and  physical  stigmata  of  the  insane  diathesis  are 
well  described.  Dr.  Cullerre  divides  the  subjects  of  this  heritage 
into  four  classes-r-the  intelligent,  weak-minded,  imbeciles,  and 
idiots. 

Mental  obsessions  (a  word  which  admits  of  no  adequate 
universal  rendering,  and  is  one  of  the  many  instances  in  which 
the  superiority  of  the  French  psychologists'  vocabulary  is  shown), 
or  the  state  in  which  the  mind  is  possessed  by  some  irrational 
and  progressive  fear,  such  as  agoraphobia,  alone  or  conjoined 
with  an  irresistible  impulse,  are  the  first  syndromes  considered  in 
the  subdivisions  of  hereditary  insanity.  Amongst  these  obsessions 
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we  find  onomatomania,  a  form  described  by  Charcot  and  Magnan, 
occurring  in  persons  high  in  the  scale  of  degenerates,  in  which 
a  word  or  name  plays  the  chief  part.  This  disorder  presents 
diverse  types  :  (1)  the  agonising  search  for  a  name  or  word ;  (2) 
the  urgent  obtrusion  of  a  word  and  an  irresistible  impulse  to 
repeat  it  ;  (3)  the  particularly  fatal  significance  of  certain 
words ;  (4)  the  preservative  influence  of  certain  words ;  (5) 
the  word  seems  to  be  a  veritable  solid  body,  swallowed, 
weighing  upon  the  stomach  and  capable  of  being  ejected  by  ex- 
pulsive efforts.  In  all  these  cases  the  patients  retain  entire 
consciousness  of  their  state  ;  they  deplore  their  absurd  ideas  but 
are  none  the  less  slaves  to  them. 

The  polymorphic  deliria  are  chiefly  the  vesaniae  of  Class  I., 
Division  I.,  occurring  in  hereditary  subjects. 

With  few  exceptions  Dr.  Cullerre's  book  throughout  is  written 
in  an  easy  lucid  style.  The  clinical  features  of  the  several 
maladies  are  delineated  with  the  force  of  a  skilful  observer  and 
able  writer. 

We  do  not  meet  with  anything  novel  under  treatment ;  the 
principles  enunciated  are  thoroughly  sound,  and  the  details  of 
therapeutics  recommended  are  equally  good,  save  that  in  the 
description  of  means  to  evacuate  the  stomach  in  cases  of  acute 
alcoholism  the  author  has  overlooked  the  stomach  pump.  Here  and 
there  we  note  that  Dr.  Cullerre  has  not  divorced  himself  from  the 
too  prevalent  custom  of  enumerating  certain  drugs  which  have 
been  advanced  at  various  times,  but  which  in  truth  are  utterly 
useless  in  the  cases  mentioned. 

The  sections  on  pathology  do  not  add  fresh  material  to 
current  views  and  knowledge.  The  merits  of  the  book,  however, 
far  outweigh  such  defects  as  exist.  Dr.  Cullerre  has  admirably 
succeeded  in  the  project  to  which  he  applied  himself. 

E.    BiRT. 
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